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Jay s. Goldstein, Chief ~ ~ a.,J.,~~ /k't 
Hazardous Waste Management Section ' -~·-~~~ 

In response to your telephone request of several weeks ago to evaluate 
duPont's 308 letter response, we have prepared the following report. We 
apologize for the length of ti~~ it has taken to reply; the promulgation 
of the new RCRA regulations has kept us quite busy.· 

In surnrnary, the following are our recommendations for proceeding with the 
investigation, in order of priority: 

1) Investigate the migration or potential migration of the nine 
substances present which are listed in table 117.3 of 40 CFR 117. 
(297 Hazardous Substances under the Clean Water Act.) 

2) Consider covering areas of the site to prevent hazardous dusts, 
mists, fumes, etc., from becoming airborne, if any are present. 
Groundwater monitoring and/or treatment 111ay be necessary. 

3) Request more detailed information on various processes and the 
n1ateri a 1 s used in these processes during times of di sposa 1. 

These recommendations are discussed in detail below. Basically, we find 
the 308 response to be thorough, and i ndi cat i ve of an interest on the part 
of the company to work with us on this situation. 

1) 311 CWA- Hazardous Substance Disposal. 

a) Vanadiu111 pentoxide (1955--1974). Area 4. Amount unknown. 

b) Antimony pentachloride (1941-1974). Area 5. Estimate of 68.4 tons. 
Note: reactive with water 

c) Calcium arsenate (1910-1949). Area 8. Amount unknown. 

d) Lead arsenate (1910-1949). Area 8. Amount unknown. 
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e) Arsenic trioxide (1910-1949). Area 8. Amount unknown. 

f) Dichlorobenzene/chlorobenzene (1974-present). Area 9. 
Estimate of 0.5 ton. By-product of degradation of linuron. 

g) Ammonium sulfamate (1974-present). Area 9. Amount unknown. 
Probable contaminant of cake filter disposed. 

h) Sodiurn hydroxide (1974-1977). Area 9. Estimate of 125 tons. 
Reported as aqueous Na~O in 11 hardtac/precoat 11 sludge. (Also in 
same way as contaminant of filter aid in Areas 4 and 6. 
Amount unknO\'In.) 

i) Calciufil hydroxide (1974-present). Areas 9 and 10. Estimate 
of 2060 tons total. Present in 11 hardtac/precoat 11 and Freon sludges. 

See figure 1 for a 111ap of the locations of these areas. 
Grand Calumet River is to the south and south\'/est of the 
disposal areas. Surface run-off from these areas to the 
unlikely due to the presence of buildings. 

Note that the 
heavily outlined 
river is probably 

There exists the possibility of transportation of the contaminants to the 
river by groundwater. Some factors involved in this are: the depth to 
groundwater, soil types and hydrologic properties, soil attenuation 
characteristics for each contaminant, distance from the river, recharge 
rates, and time sir1ce disposal. Depth to groundwater is probably 1-10 
feet in the area, ?nd soil type is sand, silt and gravel. Distances, as 
can be calculated frOiil figure 1, are from aoo· to 1800 1

• Other parameters 
are not known or take further research to detennine. 

Taking and analyzing the proper samples to determine the actual migration 
materials would be a more productive endeavor than calculating this based 
on known infor111ation. As previously discussed, we might find the co111pany a 
will·ing to do the proper investigative \'/ork, and should request that they 
do so. 

of~ 
. ~ 

The contaminants may have already been flushed from the site, or still be 
in the groundwater anywhere between the disposal area and the river. 
San1pling should be done at various distances from the disposal areas in the 
direction of the Grand Calumet. 

Undoubtedly, there is a possibility that the disposal has contaminated ground
water in other directions. A discussion of groundwater aspects follows 
in the next section. 

(jil-l 
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2) Air Emissions/ Groundwater fvionitoring. 

Twelve of the substances disposed of at the site have OSHA limits on their 
\ 

air concentrations in workplaces, which implies that they are dangerous to inhale 
See the attachments for descriptions of the hazards. The limits taken from 
29 CFR 1910.1000 are: 

3 
Arnrnoni un1 sul famate 15 mg/M 

3 
Anti111ony pentachloride (as Sb) 0.5 tng/~i 

3 

(8-hours time.weighted averas 
(8-hHJA) 

Hydrochloric acid 7 mg/M 
3 

Calcium arsenate 1 my/M 
3 

Lead arsenate 15 rng/M 
3 

Arsenic trioxide* (as As) 0.5 mg/M 
3 

Calcium fluoride (as F) 2.5 mg/M 
3 

Chlorobenzene 350 mg/M 
3 

Sodium hydroxide 

Silica 

Vanadium pentoxide 

Zinc Oxide 

2 mg/M 

various formulae 
depending on fonn 

3 
0.5 mg/~l dust 

3 
0.1 mg/M fume 

3 
5 mg/M 

{8-hTWA) 

(Ceiling value) 

{8-hTWA) 

(8-hTWA) 

(8-hTWA) 

(8-hTWA) 

(8-hTWA) 

(8-hTWA) 

{8-hTWA) 

(8-hTWA) 

{8-hTWA) 

* Commercial lead arsenate contained fro1n 31%- 33% Asz.03 • The 308 reply 
did not specify whether the arsenate disposal was by-product or off-spec 
lilaterial. By-product could contain nitric and acetic acid. Both are on 
the CL~A-Hazardous Substance List; their 8-hTWA • s are 25 mg/~!'3 and 
.5 mg/M 3 respectively. They should perhaps thus also be included in the 
list in the first section ('311' Substances). See the attachments for 
toxicologic and hazard data. 

:) 
:. 
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In addition, calcium hydroxide is considered an air contaminant as a dust, 
and calcium sulfate and sulfur have toxic and/or reactive fumes upon heating. 

The dangers posed by the disposal of these ntaterials at duPont are unknown 

\

and should be investigated. If necessary, a protective layer of earth, clay, or 
asphalt should be placed on the areas where these compounds \'/ere 
disposed. Should the land be sold in the future, the deed should contain a 
notice of the con:pounds and areas of e111placement, so that any planned 
earthtnoving can take place safely. 

Pollution is also possible via groundwater contamination. Discharge of this 
contaminated water into the Grand Calumet River* is covered in the first 
section. The attachntents to this report are excerpts from .. Dangerous 
Properties of Industrial Materials 11 by Saxe, and the Coast Guard•s 11 CHRIS 
fVlanual 11

• They describe the toxicological, hazardous, pollution, chemical 
and physical properties of those compounds listed; there is also firefighting 
information included, and miscellaneous relevant information. 

Nearly every compound listed has ~'>'arnings for ~'>'ater pollution and ingestion 
toxicity. S0111e of the compounds, particularly antimony pentachloride, 
calcium arsenate, lead arsenate, arsenic trioxide, calcium hydroxide, 
chlorobenzene, sodium hydroxide and vanadium pentoxide are dangerous in 
water to humans and/or aquatic life. 

' 

Contamination could exist in all directions from the disposal sites, but 
most probably exists in the direction of the Grand Calumet River. A general 
plan for a groundwater study would be to: 

* 

a) Detennine groundwater flow directions. This data can be used 
to indicate the probable extent of contamination in any 
direction. 

b) Based on the outcome of (a) above, wells should be placed to 
detennine, by water sample analysis, the horizontal and vertical 
bounds of migration of contaminants. 

c) Regardless of the outcome of (a) above, thorough investigation of 
the extent of contamination in the direction of the river is necessary, 
due to the '311' possibility. 

Note that the site is also 2 1/3 miles from Lake Michigan. 
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As a goal of any further investigation, actions necessary by duPont/EPA 
should beco111e clear. These actions might include excavation and replacement 
of soil and/or on -site groundwater treatment (or removal and proper 
disposal of contaminated groundwater.) 

3. Further information needed from duPont. 

The company is to be commended for its efforts in determining what wastes 
have been disposed of at the facility. It may be possible, though, to estigu~tP .. 
awol!nts .oJ ~Q!JJP wqs~,g;i.JliSOOSfd, and to qetermj o.e lrJbat CQYJIJ.QIJQdS !ll9¥ e.ld st 
ir tlu•t•·•astes in son1e areas. This could be done by examination of records 
which show process descriptions, raw materials used, and quantities of 
products produced. One of the difficulties during our review of the 
308 response was the lack of specificity of these parameters. 

The above-mentioned information should be requested concerning the following 
production processes: 

Zinc chloride 

- Aluminum chloride 

- Ammonium chloride 

Those processes whose tank and process cleaning sludges were disposed 
of in Area 4. 

Calcium arsenate 

11 A11unate 11 

Benomyl 

Siduron 

This' information, if included in the 308 response, may have caused us to list 
different compounds in the first and second sections of this report ( 11 311 11 and 
Air/Groundwater). Until such information leads us to believe otherwise, we 
still recommend investigation of those substances listed. 

(j) In addition, so1ne other information the company may have or be able to get is: 

1. Analysis of or information on the arsenic, vanadium, uranium, .and 
uranium decay product concentrations in the phosphat~ rock used for 
trisodium phosphate production. 



& ~- -6-

2. What "miscellaneous chemicals" may have been disposed of in 
Area 4. 

3. What chemical(s) was (were) used to neutralize by-product hydrochloric 
acid, and what other cheulicals, if any, this acid contained (Area 5). 

cc: Klepitsch 
Kee 
Constantelos 
Bryson 
~iuno 

Appendices and attachments 
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APPENDICES AND ATTACHMENTS 

APPENDICES 

1. Description of waste disposal areas. 
2. Waste disposal areas other than those shown in figure 1. 

a. Area 1 
b. Area 2 
c. Area 3 
d. Area 6 
e. Area 7 

ATTACHMENTS 

Saxe and CHRIS excerpts for disposed compounds listed therein: 

Anunonium sulfate 
Antimony pentachloride and hydrochloric acid 
-calcium arsenate, lead arsenate and arsenic trioxide 
Calcium fluoride 
Calcium hydroxide 
Calcium sulfate 
Chlorobenzene 
Sodium hydroxide 
:sodium silicate and silica gel 
Sulfur 
Vanadium pentoxide 
Zinc oxide 

;:i 
~.t 



Area 
Number 

1 

Location 

See map 

EAST CHICAGO INACTIVE Ll\.ND DISPOSAL SITES 

General Description 
of Facility 

Waste pile 

Disposal 
Dates 

1909-1969 

General Description 
of Waste 

,Waste from manufac
/ ture of zinc, alumi

num and ammonium 
chlorides 

Facility 
Construction 

Waste pile, 
'V300' X 300' 

Site & Ground , 
Water Conditibns 

Unknown 
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AMMONIUM SULFAMATE 

r/ AMMONIUM SULFAMATE * 
~oer:al Jnfonnatlou 
Synonym: Ammate. 

l:kliquncent crystalline matC'rial (white crystalline 
solid). 

Formula: NH,OSO,NH,. 
Mol wt: 114.1, bp: 160"C Cdccd'mposes), mp: 131"C. 
Hnzord Analysis 

Toxicology: A hc:rbi~lde. Llrn!Jed.Jlnimal. eaperimente 

!n~ca~e moderate toxicity. Ingestion cau.~es gastric 
1 rratnuon. 

Explosion Hazard: Slight, when exposed to heat or by 

spontoneous chemical reaction (hydrolysis); in 11 

hot acid solution this material can undergo spon

tantous hydrolysis liberating much heat. 

Di~ster Hazard: Dangerous. Sec sulfonates. 
Couaterm.euure~~ 
Storage and Hnndling: Section 7. 

~Vst:;l:ioNA n:s 
HIU3nl Analysts 
Toxicity: Vnriable. See specific compounds. Usually 

irritants. 
Disaster lbtar.l: Dnn¥c:rous; when heated to decompo· 

sition, or (til contact with acid or ncid fumes,. the)' 

r.mit hit~hly toxic fumes of SO,. 

Counlrnn~asuns 

Storage and Handling: Section 7. 

;; ',lliij,~l 

:~· 
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=~ 
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AMMONIUM· SULFAMATE 

COf~'rlloOflwm, .._ .. ---.. 1 
~amJibaltomt.c 
~a:m-.a!P.•• ..... 

Suhd 

Sinks and mis.n •ith •aler. 
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~•·I if~ lr.,·.l! 1,.-.JIIh Jnd l'••lill~l"l! ounl,,,j :.!,a"lh·,....,. 

Nut numm:~!llr. 
f'OISONOliS GASI:::S MAY HE PMOUlJC[P I~ 1-'IMI::":. 

Fire 

Exposure 

Water 
Pollution 

t"\U.IIJ/1\IIIJI("Al Alii. 

IJL'ST 
lrribltin1 lo eya. now and dua.l. 
If tfthlolrd wiD cautr rouJ.hinJ or dd'llcuU brealhinJ. 

I~ iu,·~··•, h••l•l r~d"t. "1""11 .molllu,lo llftilh 1•l•·u1~ ul "'.Jh"l 
II hrr.11lunJI tu\ .•ll•t•tlf'l. ¥1"~' ;urifido~l•"'l'il.aliuu 
II hrrllllillt' i~~o o.Jiflirull, Jli•r- ,,,~ 1wn. 

SOLIU 
In iblinf; tu d!.ln and tyn. 
U ... aOo•td •ill awr nautn or wumitina. 

Kt""'"'r •·••l'lllllliNh·•l dot hint: uhl 'h·oc·•. 
llu~h llll.-.-!o·olll!"3\ M ilh pl1'tll~ ••I ••·•lo-t 
If 1;\ 1·\"1 S. ).,,hf,·\rhoh "P''II J•ld llu•.l: 11i1h !do'llll uf "'all•r 
II !'i\' ... \I.IIIY.IU .Jilt! 1io11111 j, I 111'\".'il 1(1(1.'-i. """ ,;, liuo olr111 .. "'.alt·r 

~oruoiiL. 

II'!-.\-\.\ 1.1.0\\ 1:1) :ar..-1 ,j, riu• t. ll:'\1 ur-.-..nni•S Oil II\ \'J,'\l; ( 0,'\\ l'l .'iiOi'\:S, 
du nulhilljl C'"l,~o'l'jlll.t•t•p •i.-li•ll "';11111. 

U1ngf"ruua lu a.qualn·liff' in hip ("UN'mlnlli\.lnl 
,.by br danar-rou1 if 11 rnlf"n ••1-l"• inr..Ua. 

"··loll 1.,, ,.lloc·,olllo :111•1 "''l,lhl·· ••lllll.oh 

""""'~ llj 11 "1 .. 1111' ,f 110 ,,,j,~ ,. .I It I illloilol"• 

I. RESPONSE TO DISCHARGE 2. LABHS 
, .... ~.....,..,.,...,OWooolo.CO• .. ~I 

;"'\o:o1h.11.11d !.ohd IO: .... UIHlfhl 

('•oda•uii.:J,·r.d i(q!ul.tll••ll' 

3. CHEMICAL D£SIGIIATIONS 
3 1 8J""Oftttna: 1\nll•lalt": Ammumum 

;arni.Ju,ullun.JIO:. ·\ 11\n\IJn ium 
.umd,hulrhalc:: ·\ MS: SulfJinil· a~~,·id. 

muno.Jmmunium \all 

4. OBS£11VABL£ CHARACT£RISIICS 
4.1 Ph,okal Stale (M ahlppod): s .. tul 

4.2 Coklr: ""hih: m h,,, ... u"h·vr:•) 

3.2 Co .. t OU8td Compatlttlllly CleNHicoUon: 
:O..oiiii\IC'd 

3.:3 Chemte&llformul•: "-11 1SO,:-.."II. 

3 4 IMCO/U- N-no N.,_lcAI 
De.6gn.atloft: :"lll lil!Cd 

4.3 Odor: J'l,;unc 

5. HEALTH HAZARDS 
5.1 Pot-Dolft81 PratKthro equipment. I>U\I nl-1\~: il'''"'CIIo ur (.J\C' ·hil·l•l: llthhc:r jllol\1''· 

52 8,.npto~M Followlnv llapoeure: lnho~l;alit)n ~·.Ju•c' urilo~liorn u/ "'"c: ..11111 thro>JI. lnj:l''lllln l'JU'<:' 

~01\lroinlc\li~oll di\lurboUIO.:C:\. IJu\1 irt iliiiC'' C:)C''. 

~-3 f ............. lor~: IJ'I,;IIA.I.ATION: rcrno11:: hi frc-\h .Jif. IS(ii:SliO~: 11i1c: I.JijZt' .uuotU!ll 

ol•alct;ICI ntedic.&lllllt'nlit•n. f.Yf_\: nu,h "'ilk "'Oller fur I :'I min. SJ.;IN: llu•h "'ith "':ilcr, 

S . .t Todc;.ltr by lnlt.aWdon {Thrllllhold Limit Value): 10 mp./m · 

5.5 Short· Term lntaalatton Ulft!ta: 1>.11.& nut ;u"ilat>lc 

~ I!! Toak:Jty br lngcootion: C.radc ~:oral ,., l.ll10 "' I .11()0 m1/ka 

~.7 ._.... To11cJtr: l).llo~ ,,,, ;,r\atl..lhl(' 

&. fiR£ H~ZARDS 
& 1 fla•h Point. ;--..:,.1 ll.11nntJhk 

6.2 Flammable Llmlh In Air: .-.;,,. n.n•11n:1hk 

6. J Fire EJ.tlngulthlng Asr-nts: 
:"urr...,:•l•n.:nl 

6.4 Flro E•llngulehlng Agent• Not to be UMd: 
SPIIJ\:111111.'111 

6. 5 Special Haurdl of Combu1tlon Product•: 
I'"''' ,.,i,J.:, "' ""'"~··n 111.1) rurm m 1-uc, 

6 6 Dehaylor In flro: 

6.7 lgnhlon Tomperaruro: ·'"•ll )'.:nin,·nl 

6.8 Electrical Haurd: ;'\;,,, r~:rtintnt 

b.9 Burnlnt Rate: ~"' rcnin.:ul 

7. CH£a!ICAL RUCfiVITY 
7.1 Aoacll'flly with Water: Nu rl·o~clwn 

1 2 Aeacllwlty with Common Matorltla.: 

7.3 Stabtllly During Tranaport: S!:•hk 

7.4 NoutrallzJng Agenlt for Aclda and 
CaueUca: ~ •• , l'l'ftin,·nl 

7 5 Polym..-l.ullon: :-<nt f'("rlincnl 

7.6 lnhlbllor of Polymetl,.tlon: 
~o>lr'C-'IIIIlclll 

II. HAZARD ASS£SSH£NT COD£ 

ss 

12. HAZARD CLASSIFICATIOIIS 
12.1 Code of 'odorel Regutatfone: 

~>11 Ji,h·d 

12.2 NAG Haurd Rallng for Bulk Wat.,
Tron•portatton: Nt•l li•trtl 

1 :_1.3 NFPA Ha1ord Cla~tfftc:81iona: 
="'"lltli•lo:ol 

I. IIllER POLLUTION 
R. 1 AqUIIIk: To deity: 

!~'I r.,mJ..!-1 hr/..:.Jifl,fi/~J'l- io.~lljhnh .,.,11.:~ 

8.2 Watorfowl fodcl'tr. D,lla no1 :n.ui.J"Ic 

8.3 Blologlcol Oor- o-nd (BOD I: 
U.JI.•nut "'"'ilahlc 

9. SElECTED r.tAIIUrACTURERS 
ilci.:.t.ll'.: 

Dcl.l'ol-illt" W.J!cr <i.•fl. PJ. l:t.1~7 

li.lll.uoi·St·hlt:"ttP'C't l'hcm•C..II ,\tljt. C-.•. 
~'I-I \ltn~ui.J ,\• c. 

C.ulc l'l.ro.:c. ~- Y II~ I .I 

.1. l'fo~ll1 .onol n .. ucr. ln.: 
I ~f,./14 ~urlhc:tn Rh•l 

I hnhrnr. S. Y ll.lMi 

r·-----------------------
10. SHIPPING I"FORIIATION 

10.1 Orad" or Pwrlly: Rc.qccnr,IJQ o·~-: 
Cnmmcr.:ial.li(l"l-

10.2 Storoge Temporaturr. 1\ml-\ic~l 

10.3 lnwt Ahno-lpl'tere: Su r~uittntc:nl 

1 o 4 v .... nno: oren 

13. PHYSICAL AIID CHEMICAL PROPERTIES 
13 I Ph,.tcal llato atu•c and 1 arm: 

s"''l' 
IJ 2 Jllolocular WMoM; 11-U.I 

13 J Bolting Point at 1 etrw. 
'"\IIITlJ"'o.he' Jh..11< !i'IIJ•c 

13 4 FrHzlng Point: 
~~~~~·T • 1J1•c •. m.a•"'-

13.5 CrfUcal Temperature: :'lii.Hf'C'IIintnt 

13 e CriHcal P,.....r.-: :-,:,,, pct1incn1 

13 7 Spec: lila Oro•lty: :.- l111 !O•('j.,•\•,11 

13.8 Liquid Surf-T-
:o-.;utf"'("tlinc-nl 

13 9 L~ld·Weter lnterfaclat T.Won: 

~··• rtc-rlincnl 

13.10 Vapor (Qn) Specific Orntty: 
~~~~ p:rtincnl 

13.11 ROIIool8poclflaH-ofV-(Oool: 
Solf"C'rlinenl 

13.12 LltontHNtoiVaportullon:: 
N••tfJCrlincnl 

13.13 HHtofC~on.; Notpcr11flcnl 

1.J.14 HeatofO.COmpoaltloft: 1'\:nl rc-r11ncn1 

13.15 H•lf of Solution: OJ!• not .u·Jtl•tolc 

1J 18 HNtofPet,....,..uttoft: No! pcr!in.·nt 

rc.,.,~ ... "f'q" ,.-.~ ... 

C\ ., ., 
~~. 

~.8 Vapor (G•) lrrll.en~ Chltraclertellea: IJ.11.o r11tl .1\.atl .. hh:: 

5.9 LlquJd or Solid lrri'lanl Chorace.rtadca: I>.&TJ nul .Jio~ilo~hlt' 

5.10 OclofT~ 1).11-'nola•.•il;.~hk 
NOT£$ 
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ANTIMONY PENTACHLORIDE AND HYDROCHLORIC ACID 

-l-~MONY-~£NTACIILORIDF. ~--· 
G4'nerallnfonnatlon . . . 

I 

Synonyrns: antim':'nic_ ch~onde; a~umony pcrchlonde. 
Rc:ddish-yeiiClw, otly liqUid. offenstve odor. 
Formula: SbCI,. . 
Mol wt: 299.0~. mp: 2.~'C, bp: 79"C at 22 mm, d: (hq) 

2.336, vup. press.: I mm ot 22.1•c. 
Jla.tard Anal)·sls and CouolcnneMU~& . . 
Sec antimony compounds and hydrochlonc actd. 
Shipping Regulations: Sedion 11. 
Regulated by CG, DOT, lATA. 

A~MONY COI\IPOUNDS * 
Hazard Analysis 
·roAic Hazard Rating: 

Acute Local: ln~cstion 3. 
Acute Sy~trmic: Ingestion 3; Inhalation 3. 
Chronic Local: Irritant 2. 
Chronic Systemic: lngeMion 3; lnhulation l 

Toxicology: Be.:ause of the association wi!h lead and 
arsenic in industry, it is often difficult to assess tho 
toxicity of antimony and its compounds. Animals 
exposed to fumes of antimony oxide ha\·c de- :. 
vclur>rd pncumoniti~. futty degeneration of the 
liver, a dccre(lscd leucocyte count affecting in par· ·. 
ticul~r the polyn!llrphonuclears, and dnmngc to , '. 
the heart musdc. In humans, complaints referable ;" 
to the nervous system have been repot1cd. In as- :·:. 
scs•ing human cases, however, the possibility of . 
lead or arsenical poisoning must always be oornc . ·, 
in mind. Loc<~IIY antimony compvund~ are irritant [·· 
to th~ skin ami mucous membrane:;. · i~ 

Si1:ns and symptollls mny include irritnli(ln and ,_. 
"';n·tnatuu' eruption .uf the skin, inflammation or 
the mucous membranes of the nose and thr011t, .:-t 
metallic taste and stomatitis, flnstrointcstinal upscl, !: 
with vomiting and diarrhea, nnd variou~ nervous 
.-omplaints, su.:h as irritability, sleeplcssnes.'l, ·,; 
fatigue, dizzinc>:s ami muscular and . neuralgic 
pains. Sec 3lso specific .:ompnunds. '' 

Cuunt~mtcWourcs \\ 
Ventilation Control: S<-c·tion 2. 
Pcr~onnel ProtcLiion: Sc\.·tion 2. 
First Aid: Sect iun 9. 
Storage and Handling: Secticn 7. 

J 
HYI>ROCJILORIC ACII> * 
General lnfonnatloo 
Synonyms: muriatic acid; chlorohydric acid; hydrogen 

chloride. 
Colorless gas or colorless, fumin~ liquid; strongly cor

r~ive. 
Formula: HCI. 
Mol wt: 36.47, mp: -114.J"C, bp: -84.8"C, d: 1.639 

r,/liter (gu) at O"C; 1.194 at -J6•c (liquid), vap. 
preu.: 4.0 atm at 17.11"C. 

Hazard Analysb 
Toxic Hazard Rating: 

Awte local: Irritant J. 
Acute Systemic: Ingestion J; Inhalation J. 
Chronic Local: Irritant 2. 
Chronic S)'lltemic: U. 

Toxicolol!y: HydrCichloric acid i~ an irritant to the 
mucous membranes of the eyes and respiratory 
tra~1. and a concentration of 3S ppm causes irri
tation of the throat after short exposure. Concen
trations of SO to 100 ppm are tolerable for 1 hour. 
More severe ellposures result in pulmonary edema, 
and often laryngeal spasm. Concentrations of 1,000 
to 2,000 ppm are dangerous, even for brief ex
p0$Ure5. Mists o( hydrochloric add are «tnsidered 
less harmful than the anhydrous hydrogen chlo
ride, 8irice the droplets have no dehydrating action. 
In general, hydrochloric acid causes little trouble 
in industry, other than from accidental splashes 
and burns. It is used as a general purpose food 
additive (Section 10). ft is a common air contami
nant. 

Disaster Hazard: Dangerous; see chlorides; will react 
with wnter or steam to produce toxic and corrosive 
fumes. 

Cnunl.,m•.,uu~s 

Ventilation Control: Section 2. 
Personnel Protection: Section 2. 
Stora11e and Handling: Section 7. 
Shipping Regulations: Section II. 
Re~-:ulated by lATA, CG, DOT. 

HYDROCIILORJC ACID MIXTURES. See hydro
chlllfic acid. 

Shipping Regulations: Sect ion 11. 
Regulated by CG, DOT. 
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I APC ANTIMONY PENTACHLORIDE 

Ct~k.trkw lo brown Unpk·•un I otklr 

StnUI11 •••n. hri111lns 'If"'' iaJWudulW'd. t'f"ftllna 
poinl. J70 1:. 

.\~Pill .-oml,tl I 'lloilh liqu"l. lo.:t'l'll j>t'oo;Jk .l~ ·'~ 
\ol.t·.1r ruhlwr u·.,·td••thitt~· j in~ h .. hn}[ tr:l·•'l'' I. 
SI••!J 'h~~h.••;:•· rf ji••Hihlo· 
f,,,\.tTt· ;;.t,f n•,:; ... ~ <li~. r1.u~···l m.th•ri tl. 
\u1il.• lu(.l! ht·JI!It ~u.! pulluriotll Oottll•·l ,,~,-,,.·j,.,_ 

Fire 

Exposure 

Water 
Pollution 

No! n..rr:rnablt. 
POISONU\IS GASES .4.RE PROl>UCFO WHEN HEATI:Il. 
I>CJ ,\It! U.'\1. \\'.\1"1 U 0~ -\Ill,,, I .'~I II HIS. 

• .• ur .. , u~t·.li • ..tlauJ. 

VAPOR 

lrri111il•1 10 f')"f''. ftOIIt and dua.r. 
It inhaled ..UI a ... ~uJhJnt or difr•uH bluthin1. 
."-t"''' ,j,·f,m l•t hC",ho~ir. 

II IJI\'..IIhtllf h.1~ •lujiprol, !liH• ;ottili, i.d tl"'>pio ''"'" 
If hll·.ul,ut~ ;, Jilin ull. ~,.,. "'·' :C''"· 

UQlllll 

WiD bum alln aad rye.. 
If awaDo•Gd ..m ~a..~. •OtJUli.,, or it-. o( ..,--
HI"IIl"''' •uulamiu.ih'tl.-1"11''111' Jilt!,,,.,,.., 
l·lu.J1 .dl• ,·~o·d IUt:u .. nil 1'/•'ldl ·" ... ,!!'1 
II' I~; I Yl S. IL"hl l'~<"luh "I'~'~'-'"'' "'"h "''''' '''''"!\ "' .. _,.,., 
II-' ~\\_\ll.fl .... a:ll :t.ntl \j,·rim j, I o.·~:-.· IUIJ,\, ,._,,,. ,;,,j,., "'"'" ........ 

Lit 1111Jl. 
a.o....-trll~lll.'t'[\'0\1111\'c, 

HfKf of low C'Qnomlntlunt t•n equ.Jci.· lifll' a unknuwn 
lll)' W d.a"'ft''OIIll II C'niC'n ,.,.l•rlni•ILn. 
:-;,,!If, '"' "'' ho•.,d!h •111! .. il,lldo' "Ill• o.lh 

f\'11fif ~ 111'1'11 '"" nf 1\1'.,11 j,, "',ol•'i 111\,o~ t'\ 

I. RESPONSE 10 DISCHARGE 2. lABEL 
IS..AROO".,.IoleU\odii1~.C0441•1 

luul'••rninjE \'"lhnivc 

HClouicl;,c..:cu 

Ui'fk''"' •nJ nu\h 

l. CHlfiiiCAI OESIGNATIOIIS 
J 1 lrnonrna: Anllmon, iVtchlurtdc 

Anlimun) f"C'rd•lmHk 

4. OBSERVABLE CHARACTERISTICS 
4.1 Phptrc.al8taa. (M Ullpped): l.iqui•l 

4 '] Color. C'olorle'' 111 m.-dium toru .. n. )dh•"'· 

1cd-hrn•n :1 2 Cooet Ouonl CompAttbUtty ClaMHicalloft: 
,....~,, •rrlico~tok 

3.3 Ch..mc.al Fonnula: St•CI, 

J • IMCO/Urdlecl MAllon• Nurnetfc..DJ 
D~:)!./17.\0 

1-------------------------~·--------------·-----

5. I 

52 

5.3 

5 .• 

55 

5.6 

5.7 

56 

§. H£AL111 HAZARDS 
P..-.oftojll Protecth• !qulpfnent: Or,:.1n1~· ,,.,.,..., . .~(i,J II"\ I) l'k' ~-.~n"tc• '"•'k: ruhtoe•. nc"l''~"l'. 

''"~ 1. ch' '''"c'. ~·hn1n.:.1l ,;rfct) ft'lt¥1C\, ph11 l.1rc ,hich.l .. ~rrc "f'J'i'''J'I' i.11~· . .~..:i.l-rc~•,l:•nl 

dnlhlllg, J'IIU' .. pron f<H 'i''"•h pt'oJ(CCiiom; lut"ll-,;1 \..&ICI) \h<IC'\ til h.Juh: h.uJ h.11. 

S'f"'PPotne Potlo.-tnQ £•poswo: lnh.il.,!lit•n co~u-.n irril•liun ul 11•>\c anJ thw.11 l-.ml:t\·1 ·•I h!lt,.J 

,., 11t; fH'\ ur ••m ._·.~uw:• \C'•crc hu1n, lnJnlinn .. ·.u.•\r' ~umilintt .Jntl 'c•cr(; hu1n' ''' rn••ulh ,1nd 

11om•~·h O•crclf'<I~UIC ~"~,\ oln) ruutc ._· .. n l',IU~ t.ln•olh \loroh. ''""' puhe.l••"' hltrutl J'llt'\\UIC:,l"lll"', 

TJ'N'trnenl fDf l.•pc.•uro: I r-.: tl.o\ t,,\ I H 1:--t: !crn•)vc "' dc.1n ,,;,: r '"'c muulh .1nd tl" 1 jllc.,. ••h .""..&h'l: 

if OleiClJI-l.hJIC j, H'liOU\, ~c1 ptt•niJW mcdl•"..&l ..&IICnltl)ll, I:Y I.S. 11u'h C}e\ .Jnd C)C·III,h I huiULJfhl~ 

••lh lalff ,iflltiUIII\ of-.. ... lcl: ac-t prumJ'II rnctJ,._·al .. tlflllitlll. S~ J~; flu\h lhllltiU!lhl~ -..11h I'.Jier: 

rcmu•c conl,.m•n .. tt>J CltJihins: .... ,h .JffC".-IcJ .. rr..& ... ith \'"'P .1nd ..... ,lcr: ,f '''"'~''f'<''urr '' 'c'"'i.l'. 

ret J'llt•mrt mc-dit· ... l.ulcnlh•n. !Nt;t.sT 10~: •.hlutc h~ drJrll..'nll,.·•lcJ: rf'""''linF ••tn.u,, 

.Ldm•n•\ler more -..alcr lloiH'rc'rtt••urc j, 1r11uU•. pl't J'I''""J'IIIIIcdL.- ... 1 allt"ni•<Jn. 

to•ldtr bt tnh.._.Hoft (Ttv.tllold Umlt Val.,.): 0.~ main•' ..&\ .mtirn.·n~ 

8hof1-Ter-rn lnh.._..lon LlmliG; o,,, tloJI o~•oaibh\c 

1o•k:lty by .,.._tlon: Cr:utc- ~:or~~Lill>w.• 1.11.\ m1.'~1 trlll. ••no m~/ka t11umr .. I'•JI) 

LateTo:dctty. Ant1mun~ po.oi\onrnll ln.L) rnull. 

\"•pot (Ga.llrrtuftl Ch•r•cl.n.ue.: V .. pur' .. re mudt"r•td) irr•J.alin!E 'u~·h 1h.11 p . .-r~unnd "''" ""' 

u'u•llt lolcto~tc moJidcr•t" or hiah vapur l'tlnt:tnn.niun•. 

Lj"., .. ,.~n·O,. •••• 

6. FIRE HAZARDS 
6 1 Fle1h Point: :".',,, tl.Jmm.~tolc 

0 1 l-lommable Llmlt1 h\ Air. ~•·I ll.ttllm.,hlc 

tl J rtro !-.ttnguWdno Ao-ntt.: o,r.,,,~ot·nm~·nt 

G 4 Flro Elllnguiahlng AQOntl Not to be u .. d: 
l)q r'l•>l U\C "".IIC': ••r lti-t/11 ••n ~Jr.ltclll rltC'I, 

b ~ Spec: let HAnrdl of Combt11Uon Producb: 

'\.,,, !'II:IIIJLCill 

6 6 Behavior In Fir•: ln•I.JILn, lumc- ul h •• h.rt!cn 

1ht.L111k I(U•"f1 u(f ,_.hell .. ,![('! tlf '''"'"' 1\ U\Cd 

lu C\l"'"""h .uiJ.H.'t'nllin·. 

6 7 lgniUon T•m~raturo: ~''' f"('tt•:•rf11 

(..8 Eteclrlc•l HuArd: ;-.;,,( J'IC'llrnrnt 

G 9 Burning Ret•: ,,·~·t Pl'tllfll''" 

--------__ .. _______ __ 
I. CHEMICAl REACIIVIIT 

7.1 AeacllwttrwttnWator: M.c.,~hlt•f••"" 

h)'-''"!I!Cnthlmtd'=l"'lh).Jrt.l(;hluril'il\111) 

7 2 AeKIIYity •llh Common IIAt.-t .. l: c.,~.~,,., 

co•r•••i••n ,,f n1c1al. 

7 J Stability During Tranaport: Sl..tHc 

7.4 Nevtrall.rlng Agenlll tot Ackt:l and 

1.~ Polrmerlutlon: :"-0,,, rcnincn1 

7 6 lnhlbttof' of Polymer-lui-.,: ,,., !>cfl•ncul 

II. HAZARD ASSESSMENT CODE 

:\-0 

8. WATER POllUTION 
8.1 Aqu.otk: Todctty: ll"'" nt~l ..... !:ollie 

8., Waterfowl To•lctly: O•t• •hit .. ~"''"''''" 

8.J B~eal 0.-ygen Demand (11001: -'•':Jt' 
8 4 Pood ChaM Conc.,trattoft Potvntlt:l: ·'·•:·. 

r-----------------------
9. SELECTED IIA"UFACTUR£RS 

"'"'~cr ( hcnu..:JI Cutr"IIJiinn 
SJ'IC'n.Jit) ( 'hcmt..:..Jh ll11 <\ion 

-'1flfllt~,tr;llu,\vcnu..: 

:"-01.11'-11-1 f.1fh, !"-0. 'f, ll.ILl~ 

, J. f. H .... c-r Llu:mli:OIICu. 

Phdl,,..,h<Jr •. N.J. fiK'If•) 

~I..JIIL•l;~rn,ll ('hcm•t:.•l ..-,·,u._, 
~-:'.! WC\1 Sitlc A•cnul! 

lcr'c~ L111. :'li. f 0111)1 

10. SHIPPING INFORMATION 
10.1 Or.-deo or Purttr. Qolt-'1. 

10 2 Storage r .... por~ture: Amt>•(nl 

10.3 IMf'IAI~ ~·lf(o..jUIIC.:IIICIII 

TO.• V-.Ung: Prc"urc·• .• .:uunl 

13. PHYSICAl AIIO CH£111CAl PROP[UIES 
13.1 PhpJcal8tate0115~C.-td1Atrn: l•4u"l 

13.2 MolecuiM W-'Gftl:' ~'l'l 0~ 

13.3 Bolllrtg Potnt elI ~m: 
tc,J ).W7 'I-' • 17.\"(' • 4JK'.,; 

--------------------····---------- 13.-4 PrMr'"'GPtMnt: .I.' I • .1''(' • ::,.·..._ 

12. HAZARD CLASSIFICATIONS 13.5 c,nlcat Tomp«ature' ~,., <'<"'"'.'" 
12.1 Cod•otF-.dereiRe-gr.detlon•: ( ,,,,,,,,,c 

I 2.2 NAB Hourd A8tfno for But• Welor 
Trln"'))rtDIIOfl: 

luc 

lh·..JI!h 

,.,., ... "~ 
v.·.rl,·fl'••l1uiL•If• 

lluuo.m l••\1~11.• 

-\lju.•l••· J '"'nt~ 
\c~lhcr~o: l:ll't.:d 

(hhcJ ('/ocm•..:.Jh . 

";llcl. 

."tdt-M.c.,~·l•••n 

12.3 NFPAHaurdCI ... Iflcetlona: ~•II ti~l:d 

13 8 CrtUc .. Pr....,..: !"'j'" J'('rtu•c-111 

13.7 lpoectftc or ... ltr. L~.54 al :o·c tl:qulll..l 1 

1 J 8 Llqukl Surface TenNoft: 
(c-.1.1 I~ d)'nO/i:ln • 0 f)l5 :"i/111 .. 1 .'II I. 

1.3.9 Uquld-Wat•lnt..-taclal Tonelon: 
:-.;,,, f"rllincnt 

13.10 Vepor (0") Spoctflc Qro..tty: 
.-...:ulf"(llint'nl 

13.11 Ratto of BpoKttla MNI• ofYrtpOr fQnl: 
,'\,ul (l<'llincnl 

11. 12 Lelaont Heat of V.-porfaUon: t.Joi 'I lt1 ". '" 

I • .IK .. l Coli/If • I Ml X 10' Jjiq~t 

IJ.IJ He.QI ofCotnbulflon: Nul rc11incr.t 

13.14 HNiofOecompocalllon: '"' roc•••nc:•'t 
13.1!. tt••tDflolutlon: -~II.IJ Utu,'lb 

• -tl7.7c.••tr.• -4_qz~',( HI'J,~r 
13.16 Heot of Polymcf'lzal'lon: i"'(.\1 pcfl•ncn: 

S. HEALTH HAZARDS (Co•t'd.) 
5.9 Liquid or Sofld Irritant Chu.:t•rtettco: Severe •l•n urit•nr: c..tuioC\ 'ccond- "nd 1hird·~11rct h\!·n· 

un ,h.,rt ct~nt.u.:l "'"d "'CI) Hljurtllu•lo_thc C)e•. 

5.10 Odor Tll~d: ll.llil nnl .a'•ii.Jhlr 

I 
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HYDROCHLORIC ACID 

Wal~tiquid Colori~ Sharp. irri Lll iua odor 

Sinb •nd mhr. aoilh walrr. lrritalin1 npur b produc:t'd. 

~-!·~~~,~~t~!:-.1 ~:~::,~;:~}'\t'.i ~~-~~ ,'~' ~~~·~!.:,.~-,~ ,',~~~~ 1-~-~·;~i~··rtr ~ ~ ·' ~ 
OIPJl:II:IIU\ 

Slop dwturp.· il pu:.~iblt. 
Su~ U(n•itwfllllo.J II~':' ""11."1 'I'll~ It• "1.1111• \ ,,,.,,,,·• l.lf',/1. 

J .. ,[::.tor and n·m"''' di,.-h•'i-''tlln:IIC'ti31 
So,llif~ loH .11 h('.lhh ll!tl pulluliull l"llnlloll .ilfo"ll' II' ... 

Fire 

N111 Cbmnubk. 
Aamm.bk p INIJ' ~ produt't'd on wn&acl •lth nJt'l.lb. 
"''C't.t t'ht'RIIt .!lj•U•In·tu,. \It it ""'il!t w·ll·•·•nl.tin.-.JI•n•.tfhill!l 

IJ>j.)ililhll. 

\AU. I UW .lo4UHt"AI. AIO 

VAPOR 
lrrilllinl rro eya., now and 1hroar. 
If inhalrd, willt<t\l.a' ruuJhinl (.of diff~o.:ulr bft.alhin1. 
t.tou•wfu-.JtJiJ. 
II l.ln:-arhinll' ha' 'IIIPfl'l."'fJ. tti~,. .uti(:, •·•' '~/)lr.tli .. n. 
If brt'Dihin,!l! i~ Jilf•~"Uit.,p•·r n'.':~n• 

UQUIIl ------t ~":;' il~~'!,::i~· 
Exposure 

Wator 
Pollution 

N:emf•>f' n•llllonlinalr-11 dulhin, 0111d "''"''· 

f·1udl .,,,.,·frd •u·.n Wt'i!l• rlt·nr~ "' ""':ah't. . 
Jr IN 1:'\"'.S, hulll r~·rlia.k I>JirH llllllluo,h wilh J•l•·llh nt 1Uh'r 

IF S\"i \lU)WI"O and •idint 1\ t 11,"\~·lcHIS. hJ•t· \t\"11111 ,hiulo. "Jt•·• 
'"milk. 

DO NOT INIH.·C'[ VO~IIliNC :.· 

Dancnuus to aqwtlic' lire in hJih runN'nlnlioru. 
.. ay br' cbfti"Uu.s 1r U cnlt-n ... ," i•ll.l...,... 

Null!\ ltliiOI h,.aJII• Inti wtl.llill' ••lli.t~l• 
Nultf) uprntlttn uiiiMifh) .,,, •. , 11ot~l.r• 

I. R£SPOIISE TO DIStHARC£ 

h .. ur .... rninr .,;urru~iu· 

Rc,trit1"'U"C1o' 
Oi,rcnt: .. nd nu,h 

3. CHEMICAL OESIGNA TIONS 4. OBSERVABLE CHARACTERISTICS 
3 1 Srnonrm.: M u11,.,,,. ~.·ur 4 1 Phrelcal8 .. 1e ( .. U.lpped): I io,ju"l 

C.;t: Color: Cul•11lc" lu hp:hl }rJI., .. 3.2 Coa.t Querd Comp•UbiiHJ Ctuotftcation: 
Noo-o.aidjlina mine• aJ ~id 

3 3 Chenlto.ol PonnuiD: Ill l·IIJO 

C.3 Odor. l'""fi:COI; .. h;ur. run!'CIII. 

1111t.•tinjll: 

3.4 IIICO/UnHociii-N.....ncol 
~lltlji711Y 

S. HEALTH HAZARDS 
5.1 PerloA.I Protecan-.l!qulprnont: ~df-,·uni.JinnJ ,.,,c,..lhintt cquipmrnl. air-line OJ:••l. 11r 

indu,lti"'l c.o~ni\lrr·l~ pc ,,., mJ~~: ruhh!=r "' ruhhcr·..:u.Jlc-d (1:11•\C'. ,.r"'''"· ~·""'· 11\C"f,tlh. 
•hun 

6.'1 Dymplome Pofaowtftg lr.poau::ro: lnlui.Jliun u/lumr' rc\ull, tn liiUt~h•nlt .. ntilhol. '"K 
,cn,.o~liun, •nd irrill.ainn (I( m~c ;tnd luna'. l.i4uu..l c;~u'c' t1ur "'· 

5.3 TreetnM:nl tor E..l.poaure: 11"\IIALATION: rem me rrr .. on hJ frC'oh ;.tir: ._ccp htm .... um ;tnd 
c.rui('t and ~ct mcdH: .. I .. tleniiUn immcdi..llrl); ,,,UI .uaifjl·illl rc,rir~liun i/ hrc .. lhint~ ''"P' 
INCiL"il IUN: hil\t pcr,un dtrnL ••tcr or mil~: tJu NOJ in.Ju..:c "mnilin&. 1·.\"1.~: 
imntCtJi•trl~ nu\h •ilh f'ICOI) of .,.aiCI lor Ill IC;.t•l 1.'\ min. and £CI mcdil' .. l .. llcntit•n: l"UOiiflUC 

nu,~.in1 rurllnolhcr ''min. if ph)~i.:ioan d.•c' no! ,uri•c prt>mptl). SKI:-..:: immcdt.tlcl) nu~h 

'" 111 •h1lc- rr-mu\linr co~l'..rmtnalcd clolhing: f!CI ml.'"du.:al ..rllcnti~tn prump~l~: 0,c , 1up ..t.nJ 
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, •hh life .. (or •llt,.!<ol I~ min. 

Too!Uiy by- (Thleahoid Utnll Y-): \ rrno 

&hor1-T.,...InhaleUoft Urntto.: 'ppm f01' min. 

Todc:ftJ' by lngee:tlon: I>J:o~ 1•<~1 "'' .tiiJblc 

Late Toalcltr: None 

Vepor (0.) lrrttllnt Cl\aroc:tari.allce: \' olf'lf j, nmJt"r Jlcl) irri1.11 ing \u..:h 1h~11 pcrwnnd .. ill 

Uqukfor GoJkl trrtt...t Ch1rect•rlalk:a: F11irl) ~C""C'IC" ,J.in irri!o~tll; m~) lilll.'c p.tin ;tnt.l ,a.untl· 
d('lh"C" bt.Hn~ al1e111 fc..., minulc\' t:onlact. 

5.10 Odor Tl'lreehokt. 1-:\ ('lp:n 

6. FIRE HAZARDS 

ll.2 Flemmable LlmJtD tn Air: 
S .. !ll.unm.thk 

0 3 flro f•Hngulahlng Agenla: 
~"ll•l'tlincnl 

6.4 flra htlngulahlng Agonta Not lobe Usod: 
:'\ut;'>l:rlilll'lll 

6.5 SpeciatUaurcla or CombuaUon Producta: 

6 6 Bahaw&or In Flrr. J'lo',,, J'lc:llint:nt 

6 7 Ignition Tempor•lur•: ·""' ll.wttno~t•l•· 

6 6 f.ledtkll H111rd: :"'l11t r•·•ttnl"ltl 

8.9 Bumlng Aetr. 1'\'"1 tl.u"•••·•hlr 

8. I'IATER POllUTION 
8. 1 Aqul'tk T o•k:fty: 

8.2 Watorto•l ~odctty: o ... .~ nut ,IW.Jtl.thll' 

8.3 llk>loglcal D•JII"" Do.....,d (BOD): 
Sonr 

8.-4 f'ood Cheln Coneontret&on Potentllll: 

r----------------------
9. Sfl£CT£D MANUrAC!URERS 

1. ll•:mu•nt.l ~;1o "'""'_.._ Corr 

l·k•t•••t'hrllllt.:JI' 1>111\ltln 

.ll(J lln•·•nt"rommc-n:c flldjl'. 
(..lc,cland,Oht"-t.&ll~ 

~- St.tuffcr Ch..-mi.:~l ( •• 

-----------------1 
7. CH£MICAL R£ACTIVITY 

/.1 R•ac:tiYIIJ with Wiler: !"ootlc~t.:linll 

7.2 R11ellwUr wtth Common Meterlale: 
(..,,.,,,,.:In lllU\I mcl.th *ilh 

~·lt·ll.lltPn nl h)drn1cn g.t,, ...,hich rn;t} 

loU Ill t:~plu,in•mi\IUrl·,.,.tlh.tir. 

7.3 8tabfiiiJ Outlft9 Trenaport: St.thlc 

7.4 Neutr1llrlnt Agon .. fof Acidl Md 
Ceuetleo: llu'h '*ilh •..t.lrr: apply 

rn*tklt'd lum·•lnnc, ,,J .. ('tllinn·, 

M•d• atJ•. nr ••ttlimn ltt~·.uhnn.Jit. 

7.5 Polym•luUon: Nul f'C'rlincn! 

1 0 lnhlbtlot ol POIJI'Mrillflon: 
,.,. Ill J't ~ I I I II I • 111 

11. HAZARD ASSESSMENT COO£ 
rs ... ~·•••d ............ .,. "'"dt>oo• co••fl·l• 

A·l' 

12. HAZARD CLASSIFICATIONS 
1~.1 Code of facMral Regul.tiOfta: 

l'mt•t\lwcm.tlctiul 

12.2 NA8 H•urd R•tlng fot 8utk W1ter 
Tr~rtepOrtetlon: 

C ateool'f' Rating 

ilcJIIh 

v.~,...uluit:tnl 

l.i~ulllt>t s,.ri.tlrtil.tnl 
p,,;~~~n~ 

""aiel l'ulluihlll 

llum.tn l llllt.:tl~ 

t\QU.JIIl" ") ll\j~·i1~ 

•\c,thcltt.: l·lfc.:l 

Hc..t.•·•••il) 
t11'h~, I hct111t.:;1h 

W.tiU. 
:'\di·Hc.hllltll 

12.3 NFPA H•urdCI .... ftcltloM: 

Cet.., Ctaaalflc.UOn 

llc~llh lhl..t.ttl(fthu:l . 
FI.Jmm.thilil) (Red I 

H:t::.tllt•il~ (Ydh••l 

3. Vuk;.tn ... IJ!rrt.thC"o. 
("hcm•c.·,,J., l••~i .. iun 

Wit.:htl.t.K.t~t t.1.!0i 

10. SHIPPIIIG INFORMATION 
10.1 Orodee Of Purttr: 

r-:nud proc;c,,inl or ltthnical: 

nc•tk 27.'Yf.lO Ac .U .. \''C-, 
ll. He .!~.!1·: 

R.::;•scnt, ACS . ..1nJ lJSP: .!J• Be J1.1'; 

10.2 ltorooo Temperaturr. .-'t.mbicnl 

10.3 Inert Atmoophon: No rcquircm-::nt 

I O.C Venting: Open 

13. PHYSICAL AND CH£MICAL PROPERTIES' 
13.1 Ph,..leef State at u•c lftd 1 atm: I n~u·J 

13 2 MolltCuiM WetgM:: .'-<.~t 1 .:rtinl.'nl 

13.3 BolllftO Point at 1 atM: 
J!l•F • .VI .. ~·c • .1:!J H•K 

13.-4 FrNiiftV Potnt: =""I ,-..:rlml.'nl 

13 5 Critical T_,perelur.-: =""' f'l.''''"~·nt 

13.6 Critic .. Prneurr. ~ .. , f'l.'lltn..:nl 

13.7 8peclftcQrewtty: l.l'l.ti.!II"Tch.1u•ol• 

13 e Liquid Surface Ton•lon: ;-.,,, p.:rr "'l'lll 

I 3.9 Llqukt-Wetor lntorla.cleJ T....ton: 
Nntf>..:llin~·nl 

13.1(1 V.tpor (Oe•) lpecltlc Or~wlty: 
:-..,,., J'<lltnt:nl 

13.11 Ratto of Spoclfk: Heela of Yepor (Oa): 
,....;,, J'lt."lltncnt 

13.12 Latont H••t of Yaporlrallon: 

178 Btu/lb ~ 91.6 C.:~ VI • C.ll x 10' Jlk& 

13.13 HeatofCombuallon: ;-..,\ t''l:rton,·nt 

13. 14 Heat ol DecompoetHon: ~"' p.;non,·nt 

13.15 Heet of SoluUon: ~860 Hrullb 
- -480 cai/J • -20 )( 10" JlkJ 

13.18 H .. t of Pofymorlutlotl: ·'-·•• f"C'l•n.:n• 
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CALC}UM ARSENATE, LEAD ARSENATE AND ARSENIC TRIOXIDE 

-- .... --·CALCIUl\1 ARSENATE * 
Geocralloformatloo 

/

. Synonyms: triCakium a-arsenate; calcium o-1usenatc. 
White, amorphous powder. 
Formula: Ca,(AsO,),. 

·, . Mol wt: 398.06. d: 3.620. 
HIWUd Aoulyt;IH 

J 

To.ticity: Highly toxic. A recognized carcinogen, Se.:tion 
' B. An insecticide and herbicide. Acute oral LD,., = 

35-100 mg/kg. See arsenic compounds. 
Couotermc.n.';UI'es 
Storage and Handling: Section 7. 
Shipping Regulations: Section II. 
Regulated by CG, DOT, lATA. 

LEAD ARSENA TES * 
Generallafurmllflon 
Synonyms: lead a-arsenate; lead di-e-arsenate; lead 

mono-o-nn;enate; lead pyro-arsenate; lead m· 
arsenate. 

White crystals. 
Hazard Anal)·sis 
Tollicity: Highly toxic. Sec lead compounds and arsenic 

compounds. A recognized carcinogen (Section 8). 
Disaster Hazard: Dangerous; on heating, it emits highly 

to.tic fumes. 
Couotermc3BUI't:S 
Storage and Handling: Section 7. 
Shipping Regulations: Section II. 
Reguluted by CG, pOT, lATA. 

ARSENIC TRIOXIDE 
General Information 
Synonym.~: white arsenic. 
White, odorless, tasteless, amorphous powder. 
Formula: A~,o,. 
Mol wt: 197.8, mp: JIS"C (sublimes), d: (arsenalitc) 

3.86S nt 2S"C: (claudeditc) 4.1 ~: (amorphous) 4.09. 
HIWU'd Aaalysls 
Toxicity: A rodenticide. See arsenic compounds. 
DisastcrHazard: See arsenic compounds. 
Countermeasures 
Vemilation Control: Section 2. 
Personnel Protection: Section 2. 
First Aid: Section 9. 
Storage and Handling: Section 7. 
Shipping Re~ul::ltions: Section II. 
Resulatcd by CG. DOT, lATA 

ARSENIC COMPOUNDS. * See also specific cori< 
pound. 

Gcncrallnfonnallun 
Synonym: nrs..-nicals. ' { 
lluzurd Annl,-sls 
Toxic Hazard Rating: .. 1 .• 

Acute Lncnl: lrrit;tnt 2: Allergen 2; Ingestion 3. '1 
•Acute Systemic: Ingestion 3; Inhalation l 
Chrunic Local: lrr it ant 2, Allergen 2. !'•, 
Chronic Sy~;tr.rnic: Ingestion 3, Inhalation 3. .,,, 

Toxicology: L':;cd a~ insecticides, herbicides, silvidd•-s.'"' 
dcfolinnts. desiccants and rodcnticides. Poiwninl!: 
frL•m arscni.; c-ompounds may be acute or chronic.'' 
Acute poisoning usually results from swallowing:· 
a"cnic compounds; chronic poisoning from either:· 
swallowing ur inhalation. Acute allergic reactiolll, 
to ars~nic <·ompounds used in medical therap)' have.' 
hccn fairly common. The type and severity of re
u,·ti<•n dcrc:-uting upon the compound of nnenic. 

A•·ure ur·;cnic poisoning (!rom ingeltion) rr;ults · 
in marked irritutinn of the stomach and intestines' 
with nausea, vomit in~: and diarrhea. In severe. 
<·a,cs the \'omitus and stool~ arc bloody and the 
patient 1:ot·~ into collapse and shock with weak, 
rapid pulse, cold sweat~. coma ~nd death. 

Chronic arsenic poi.soning, whether through in·: 
!!<:stion <'r inhalation, may manifest itself in many 
different ways. There may be disturbanc~ of the. 
digestive system such ns loss of appetite, cramps, 
nausea, constipation or diarrhea. Liver dnm.lgl: 
may occur, resulting in jaundice. Disturbances of • 
the hlood, kiclncys and nervous system are not in· 
frequent. Ar~cnic can cause a variety of skin ab
nnrrnalit ics including itchin)l, pigmentation and 
even .-anccruus changes. A characteristic of arsenic 
poisoning is the great vat icty of symptoms that can 
ht' produ..:,·d. A rccogni1cd carcinogen of the skin, 
lungs, liver. An expcrionent;!l carcinogen of the 
mouth. esilphagus, larynx. bladder and para nasal 
sinus. Section 8. 

In treating acute poisoning from ingestion BAL 
(dimcrcoptol) is of qucstionabl: effectiveness for 
anne and c·hronic poisoning with trivalent ar.Y:ni· 
cab. ~uch as As trio.,idc, arsine and arsenites. It il 
of no value for pentavalent arsrnicals, such as . 
cac.:,,dyli"'· :Kid, rnrlhnne:u snnic add. sodium, coco· 
dybtc, MSI\.1.'\, DSMA. nrsanilic acid, arsenic ocid, : 
and arscnatcs. Vomiting and gastric lavage are the . 
t'fcfcrred cme.rgcncy treatment~ fur acute nncniclll ·. 
poisoninJ!. Modern medical tr~atmcnt of arsenical ; 
poisoning uses c~ch:tnge transfusion and dinl~is . 
(A. E. De !'alma, J. OcciiJI. Mrd .. Vol. II, S82-S87 ·; 
(I 'lf•'i). _N,,tc: Arsenic compound, nrc commun air.~ 
l'OIIIanunants. . · ~ 

Disaster H::t7:nd: Dangerous: when heated to decompo-:;; 
I . 

sition or for metallic A5 on conta.:t with acids or 
acid fumes or when water solutions of arsenicals 
are in contact with active metals such as Fe, AI, Zn, 

. it emits highly toxic fumes of As. 
Countrm1ea~ures 

Ventilation Con11ol: Section 2. 
Personnel Protection: Section :!. 

.,, 



·r;;A~ COMPOUNDS >t 
t !laz!ll'd Aualyrils 
!':loxic Huard Rating: 
f.."; Acute Local: 0. 
,!!\;~Acute Systemic: Inrc~tion J; Inhalation 3" 
i';' Chronic Local: 0. 
~-:! Chroni~ Systr.mic: Ingestion 3; lnh:tlation J: Skin Ah-
(:·"" .sorplron 3. . 
(I'•>."cology: .Lead ~otsoning is one of the commonest of 

" occup.auonal dtsensc~. The presencr of (cud-bearing 
1
• :'·.'" matenals or lead wmpoun~s in an industrial plant 
:.·~· doe~ nol necessanly result 10 e:q)osure llU the part 
· · of the ":'or~man. TltC' lent! must he in su~h form 
\> and.so dtstnbutC'd, a~ to gain entruncc into the bod): 

, or Uss~cs of the W<•rkman in measurable quantity, 
otherwtse no exposure ..:an be sairl to exist. It is H 

suspected ~urcinogcn of the lung~ ~nd kidm·ys 
!Section R). 

Mode of C'ntry intc> t>ody: 
L By inhnlntion of the dusts, fume,, mists or 
vapors. (Common nir contaminnub)" 
~" lly ingestion of lead compounds trapped in tlte 
upper rc,pit a tot y tract or introduced into the 
mouth on food, tobacco, fing~rs or other objcC'U" 
.1. Thrcntgh the skin; this route is of ~pecial im
portanc"C in the case of organic compounds of lead, 
:<> lend tctral'thyL In the case of the inorganic 
h>nm of lead, this tc•utc i~ ol no practicul impot
tance. 

:)nvsiolnJ;!ical Action ilnd To~icity: Wher. lead is it•-
" ).!t'sted, mt11.:h of it passl'S through the budy unnb

sorhcd, ;,nd is eliminated in the feces. The greater 
portion of the le::d that is absorbed is caught by 
th<' li\'N and ex~rcted. in part. in the bile" For thi, 
reason, larger amounts of lead arc ncrcs~:try to 
cau'c poisoning if aiJ~orption is by this route, and 
a longer period of cxpusure i~ usunlly nec~;sary 
"' produce symptoms" On the other hond, when 
lend is inhaled, absorption take~ plat·e easily from 
the respiratory tract ~nd symptoms lend to devc.•lop 
n11>re quickly. From the point of view of industrial 
poisoning. inhalation of lcod is much more impor
tant than is ingestion. 

Lead is a cumulative poison. Increasing amounts 
build up in the body and eventually a point is 
reached where symptoms nnd disahilily oc·cur. 
L<"ad produces a brittleness of the red blood cells 
so that they hemolpc with but slight trauma; the 
hcmoglohin is not affected" Due to their increa~ed 
frat~ility, the red eel" nre destroyed more rapidly 
in the body than normally, producing an anemia 
which is rarely severe" The loss of circulating red 
c·clls stimulates the production of new young cells 
which, on entering the hl<>(>d stream, are acted upon 
hy the drculating lead, with re~ultan\ coagulation 
of their basophilic material. ThfM' cells after 
suitable staining, are recognized as ''stippled cells.'' 
As regards the effect of lead on the white blood 
L-clls, there is no uniformity of opinion. In addition 
to its efJccr on the red cells of the blood, lead pro
duces a damaging effect on the organs or rissues 
with which it comes in contact. No specific or 
~haractcristic lesion is produced. Autopsies of 
deaths attrihuted to lend poisoning and experi
mental work on animals, hove sh4;1wn pathological 
lesions of the kidneys, liver, male gonads, nervous 
system, blood vessels nnd other ti3sur~. None of 
these changes, however, have "been found con
sistently. 

In t:a!ICS of lead poisoning, the amount of lend 
fllllnd in the blood iR frequently in exce~s of 0.07 
mg per 100 CC Of whole blood. The Urinary Jead ell
cretion generally exceeds 0.1 mg per liter of urine. 

TI1e toxicity of the various lead C'.ompounds op
pca rs to depend upon severn I factors: (I) the solu
t>ility of tht' compound in the body fluids; (::!) the 
fineness of the particles of the C'.Ompound; solu
bil.'ty is areater, of C(>urse, in proportion to rhe fine
nes! of the particles; (3) conditions under which 
the compound is being used; where a lend com
pound is u!>ed ns a powder, contamination of rhe 

Atmosphere will be much Irs~ whcr.: the powder is 
kept dantp. Of the various lcllll romp•)und~. rhe 
catbonate the mono~ide" and sulfate arc considered 
to he mo;c toxic than metallic lead or other lead 
n>mpoulllls. Lead urscnatc is very toxic, due to the 
prc~ence of the arsenic raui.:aL 

Sign!' and Symptoms: Industrial lead poisoning com
monly o~curs foltowing prolc>nged exp(lsure to lead 
ur its compound~. The common clinicul types of 
lead poisoning may he dassilicd according to their 
clinkal pkture as (al alim.:ntary; th) neuromotor; 
and (c) cnccrhalic" Some cases may show a com
bination oi ..:linical types" The alimentary type nc
cuts m<l~t fteqncntly, and is churncterizcd by ab
dominal discomfort or paitL Severe cases m:ty pre
sent actual ~olit.:" Other complaints are con,tipation 
and/ut diarrhea. loss of appetite, metallic taste, 
nausea and vomiting, la~situde, insomnia, weakness, 
joint and musde pains, irritability, headache and 
di1.ziness" Pallot, lead line on th~ gums, pyorrhea, 
loss of wcighr, nbduminal temkrncs~. basophilic 
stippling, anemia, slight alhuminuria, increased 
11 rinary excretion, anti an increase in the lead con
tent ol the whuk hlowl. arc Si(!nS whilh mny ac-
con>pany the 11bove symptlllliS. . " 

In the neuromuscular t)'l"'· !he ch1ef compl:unt 
is weakness, frequently l•f the extensor muscles of 
the wrist and hund, unilat~t:ol or bilatcrul. Other 
mu~clc grours which arc subjcc·t to constant use 
may be affected. Ga,trucnteric symptom:' are us~-" 
ally pc,enl, but RIC not as sel'cre as tn the ~~~
memury type of poisoniug. Jotlll and musdc pams 
01 c likely to be more severe. lleaduche, dinincss 
and insomnia ore frequently prominent. True paral
ysis is uncommon, and usually is the 1csult of pro
longed exposure. 

Lead en~ephalopothy is the most severe but the 
rarest manifestation of lead poisoning. In the indus
trial wlllker it follows rapid and heavy lead ahsorp
tiun. Org:tnic lead compmmds, such as tetraethyl 
lead, arc nhsorbed rapidly thllJugh t~e skin a~ well 
as through the lungs, and a1e sclecuvely absorbed 
by the central nervous system" The clinical picture 
in these ca~cs is usually nn en.:ephulopathy. With in
organic lead compounds, comparable concentra" 
tions in the central nerV•>liS ~ystcm arc rea~:hcd only 
when the workplace is hc:n·ily n•ntaminated with 
vapor. fume and dusL Encephalopathy hegins 
abruptly, and is charactcrin·d by ~igns of cerebral 
nnJ rneningt:al involvement. There is usually stupor, 
prngre»ing to com~. with or without convulsion, 
11nd oftcu raminating in death. Excitation, confu
sion und mania are less comn1on. In rnildcr cases of 
short dtll at ion, the1c may he symptoms of head
ache, diumrss, ~omnulcu~e ~nd insomnia. The 
cerehrospinal pressure may be increased" See also 
specific compound. 

Diagnosis: A diagnosis of lead poisoning should not be 
made 1111 the basis of uny sin~le clinical or labora
tory ftmling. There must be a history of significant 
expostlle, signs, and symptoms (as dcscrihcd 
abo\·e) compatible with the diagnosis, and confirm
atory lahmatory tests. lnctease of stippled red blood 
cells, mild anemia. ond elcvutcd lead in blood and 
urine, i"e", more than 0.07 mg/100 ml blood nnd 
similar values per liter of urine. An increase of 
coproporphyrins and certain amino acids in urine 
may hr present. Diagnostic mobilization o( lead 
with calcium EDTA may be useful in questionable 
cases. 

·s 

Treatment of Lead Poisoning: It has been found tha!:. 
the chelating agent. calcium ethylencdiaminO."~ 
tctra.:ctatc, and related compound~ are highly ef.}( 
ficacious in remo,•ing absorbed lead from the tis< 
sues l>f the hody. (The therapeutic agents of thi.! ~ i# 
group arc also known as \"Crscnc, versenate, edatbl· :i ~i: 
mil and Ca EDTA.) "';' :t.:, 

Ca EDTA is effective only when administered"~ r·=:" 
intravenously" Various dosage" schedules have been:( ,":··,r·· 

pwpnscd. An cffecti\"r. regime i~ 3 to 6 grnms ol"j " 
Na Ca EDTA in 300 c.: to 500 cc of ~ percenl l 
S hours. Treatment may ht' given daily for 5 to !0; 
days with an interval of one we~!.. between courses . .' 
Another plan is to give trcatmcn"t ut intervals of f:1 " 

" to 5 days until dekading has been accomplished. ;-<i : 
Disaster Ha1ard: See lead. '" · 

glu.:ose hy intravenous drip ovN a period of 3 to ." ~ 

Ul~l~~~~-~~--~~-~ 
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CALCIUM ARSENATE 
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6. rtRE HAZARDS 
e. 1 Fl•ah Point: ........ , n ... ,.u.•hh:: 

0.2 FIDmm•bfe Llml~ In Air: ;-.;,, fl.,mm.lhlc: 

rl :\ Fire !Jitlntulahlng Agenta: :o.;:,, r··•trucn! . 

6.4 Fire EJIIingulshlng Agent• Not to be Uud: 
:O.,otpocrllncnt 

6. 5 Spec: III Haurda or Combuetlon Products: 
I "' ll' .II •l'l'lo~· I llfl}o' !II I\ lo{' ,, ,, 111\'ll I" r.! r.. 

6 6 Behnlor In Fire: 

1).7 Ignition Temp•ralure: ""' r\·r!o·:~·"t 

6.8 EfKiric81 Harard: :-. .. , '" !ltncnl, 

t• fl Burning Aale: ""' pro!o•tt·otr 

I. l'IAT£1 POLLUTION 
8.1 Aq..,atfc Toxk:fty: 

4 .t rr"~n•/:~"' hr /cro~h,{tnlic/fll.-..h 

..... llt'l 

8.2 Watertowt To•IC'tt'r- U.at.a nut :n.til..tbk 

8 J Bkttogk8t OQQ'Gn Oamand (800}: ~.•nr 

A.4 Food Ch•ln Conc:.ntreUon Pot.mtDJ.; 
f'•"•il'>f~· fooiuo~((Umui.JIIiln ru,,tJ!cm 

----·-----·----
9. SELECTED MANUFACTURERS 

l.tl\ ''"lld•'' Chcmt,·o~l Cu 
"-q~ .'\nfl:tcS!rcc:l 

Southfi.tiC.CJI;t.•JCt?KO 

, l'f11111 .1111l H.1ucr. Inc. 
I !h I).$ So~rlhrrn Hh·d. 

t',\1.1. HJI~ ,\11:1111',\1. ,\Ill llu,hin,. ,....;, Y I IJf'l~ 

Exposure 

Water 
Pollution 

DUST 
POISONOUS IF INIIALfll. 
If lnhdtd wiU U\1110 couaflinJ nr dUftn1ll brr•IIUna. 
H in f")'''· huld ~)r/i,h "\•'U .m.: 1/u·,h .. ilh pknl~ ol ,._,,.., 
II l•rT;,Ihiu1; j_, ,f;l(i,·tdl. ~~· '"~t'''n, 

SOUIJ 
POISONOliS IF SW ALLOWW. 
lfawalloM:d will Clldll' e:IILIIU and tomlliD&-

Urmuto· '"''tunin~l\"d dLII/ri~:~ .111ol ''''"' 

I '''"-'' ·'''' ,·h·.l :.rt·a' ""ilh pk•~•) "' "·•~~"• 
/l'li"i I 'I' I"'· luold r~di\h "1"1("11 .m.t llu,h .. ,,h l'kul~ .. 1 ..... r.·• 
IF ~\o\ AI I.e !\\'1 IJ .. ud •" 11111 ;, 1 tl,'\i\1'1(11 r'\. 1,,,,. ,,, '"'' ol1n•l.. .... r··• 

llf mill. a1111 h111r ,j, 11111 lllo~ll,o' I • ollli liolli: 
H S.\\ AI.I.OI\TIJ an !I 1i.-tu" i1 11..:1 f r~SCU)IJS 1 }W II'\ \'I \.1,' 1 ),..,\'Ill SHI:'I.~. 

du lllo/llinK C'\('t·pl lo.,·,•p lio'lillo ...,Mill 

HARMFUL TO AQUATIC LIH IN Vf.RY 
hby br d.an.FrOU3 ii II ~nrn~ •1trr lnla..,... 

Surdr 1 ... :...1 hr0111h .1nd ... ,r.:t.l•' ··'''''·'" 
Suiil~ ••r•·tJI·~n of ri·~JIIo~ , • .,,.,., ,,,,,,:.,,., 

:ONCf.NTil ~ no,;s. 

I. RUPONSC TO DISCHARGE 
, ... .,........"""-''•.....,_C.Go• ..... , 

luuC" ~o~o.arnin, Pl•;hln. M.ollcr 

curu;,rnin,.nl 

Rnlrict ;accc:.' 
Should be remu•rd 

Chcmic.sl Mnd phpoco~llrc;.olr.-•t"nl 

l. CHEMICAL D£SIGNAIIONS 
3.1 Srnonrma: CuL·umbcr du~c 

Tri~.:.alc•um ,u.,cnatc 

Tri-:o~lc•um orth(•.ar,cn;atc 

4. OBSERVABLE CHARACTERISTICS 
""·1 Ph,.lcel Bt••• (H ahlpped): s,,,~J 

4 ~ Cok)r: Whitl' 

4.3 Odo)r. :"\lun~ 

J ;? Coati Ouord CompattbiHty Ctautflullon: 
s •• ati .. aed 

3.,:1 Chomlc.t,ormula: ('011{-\•0.lr 

3.4 IIICO/Unltod N•Uono Numerical 
OoolgnotJCM: f'l.l/ I~.·: 2-

5.1 

~ .. 
s . .:; 

5.4 

,.5 

5.6 

5.7 

!J.8 

5. HEAlTH HAZARDS 
'-rtonal Protectl~e !l,fUlptnent: Du11 m .. ~l.: il''li''~'"' ''' IJ ... c ,n;d,l.p~o•lcda•· ~1 .. •..:• 

lyrnptanw Pollowlng !!apo•urr. lnh~al.olicfn ~·:Ju•r' rc\j•lfoilur\ irrtl.sliour. lnJI!'·.Iurn t'.J"'~·· 

ur•l;alton or muurh Jnd ~tumo~dr. ('ont•.:l ,.,th r~c' ..:.au•c• 1/rtt,rtll•n. 

Tr••tment tot l!•pmauro: l~lt .... I.ATION: mu~c '" Jrc,h o~ir. J:-o.;(; t:~ 110~. 11••c '•dim onC' 

t.sbiC"\f"'IOn(ul•lf~aH in~~.,~ Ol "'"'IC'r: ICI"'C';il unt•l lillllil j, dC'..!I: th1.•n tnc 21,rhlc">ptHII\Jul' ,,f 
f p,1, 111 '"Ill ur mrll. of ru.tjlnc,i.s .snd force t1urJ,: 1.".11i o1 ph)•i,·io~n in dii..:.I•C' ,,f 'U'fll.l'tl·J 

p..1i,uninr. E' .. I::S: flu\h .,.;th ~~o.otcr f.u al ko~,: I~ m1n. SK 1.": Ou•h "'''i'J ...... h·r: ";t-h .. irh '"·tt: 

Toa~ bJ lnNf.Uon (Thntah~d Llmll Vo~~~ho~e): lmr/•lr' 

Short~ Term lnhol•tio.n Umftl: IJ.ald nul .c•o~ilo~f'lk 

Todelt)'byl~: c:r .. dr 4:oral r•l lJ).., • ~0 mi/~1 

Lale Toak:tty. Aru~n·• (Un,p.•und• nlill) -:••••c ,i, rn .end lun11 •:..on•cr. 

Vapor (OM) lrrftent Charoct•rt•ttcs: U.al.o nul ,p.ul.d•h: 

5.9 Liquid or 8ofld lrrltanl Charact•rt.Uca: OOA\.J nul·'' ... 1.1'11~.: 

5,10 Odor Tl'lrc.hokt. Do~1.1 nut J••il.ahlt:: 

------------
7. CHEMICAL REACIIVITY 

1. I AeoctlvlfJ wllh W•ter: !'lol,,,co~..:lt••n 

7.2 R .. ctlwlly with Common Mat8fl•t•: 

7.3 8t1blllty During Trlnaport: :-,,,t•k 

7.4 Neutr•lldng Agenta tor Acldl •nd 
C11uatk:a: ="••IIJCIIm\·nl 

7.5 Polrrnerl.uUon: :--.:,,, f'f""'cnr 

l 6 lfthibltor of POIJrnet"l,aUon: ,...,.,, t>cllonr•u r--·--------·--------

II. HAZARD ASSESSIIENT COD£ 

II 

10. SHIPPING INFORYATIOR 
10.1 Gr1dH or Purity: 70'\. Cllnt.ainin!l 

llimc,lt•nc: .and ,,.a.,cd limr) 

10 2 SlorageTompeuture: ·"m"ic:nt 

10 :1 Inert Alrno•pftete: ~--u•('lftllrru•nlt 

ll. PHYSICAL AND CH£111CAL PROPERTIES 
, 3 1 PhJ•Ic•lltate 8t 10"C pd t •tm: ::"'"·' 

13.2 Molocut•r Wefgtlt: .1"18 

13 J Rolling Point 111•tm: ."in: pert in""' 
{d(",ll!Tifltl~C'o) 

--------·---------; 1J 4 FrNdng Pofnt :"\lot ~rlutr!'ll 

12. HAZARD CLASSIFICATI(lNS 
12. 1 Code ol federal Reguletlo"1: 

I'•"'""'"U\ ,,,hll, I :1.1~' II 

12.2 NAB Hn.atd Rating for BuD!: W•l•r 
Tr•n•portlllon: ~nt li•t.:d 

12.3 NFPA. H•r•rd Cl8oalftc•tJona: ...,.ot '"t.:d 

13.5 CrHic:•l TemperoNr•: :-.,,, pcninC"nl 

13 6 Crltlc•l Pr"svro: .... ot rcni111:nt 

13 l Spociflc Qrntty: ·' "~ ,,, ~o·c 1 ... luil 

13 8 Lfquld 9urfKOTett8lon: !SC't pc:r!lo:Cnl 

IJ 9 Liquid· Water lnteor18et1l TenUon: 
:o-;.,t rcninc:nl 

13 10 V1por (GDI) Spec IRe Qrawttr. 

13.11 R•tlo of Spaclftrc He•teor V•PQr (Goa): 
f\.o1 f!Ctlincnl 

13.12 t•tont Ho•l or Vapot"lutloft: ~.,, rorn~~••t:t 

13.13 Heat of Combuallon: Sol prc:tlinctol 

13.1-4 HHI of Dec:ompoettlon: :O..:ot rcrti"-::11 

13.15 Heat of Solution: !'lolnt pr-rtil'lcnt 

13 16 Heal of Pof,.....,lnllon: N,,, l"<"::ll•n..:nt 

NOTES 

I 



LEAD ARSENATE 

""htlt 

... \'01111."0."'-14.1"1 VIlli! ~U.IIt ~~"'"I' 11•"••1•1..· .1 ... 11 
Stur ,jrr.d~rJr ol puo•th"". 
'""'~It' a•.d lntloii"C' di,.h,tt~-:d 111-lil'ri.tl. 
~~~Iii~ hlo(~l hrlhto and j•ullotlouii(IIL'Itlll Jjlt'ntio.., 

Fire 

' X 

Exposure 

Water 
Pollution 

(-\1.1 hJ.I\IIIIIt \I "II' 

501JO 
I'OfSONOIJS It ~V.'AII.C)WI:U. 

II s~All 0\lrl'IJ ~ ... , •ulin· r. ('(.1:-,i~t'J• h ·;_ h.JoO' ,j, ,;,II dttlli.. .. olrr 
..,. noin ..... ll!.n<'•itrimit•,I•J•T '"m'''"l 

II S"" AU 1 r\ .. l.lt :n..l •nlim io. ''"'It~·.!,.; J• H'"'" (tlo\ II \VI:\t; 1 ot,'\ 
\'l'l.'\lf.''."i.d.,,,,.hi .. !t•·••n••'••p .,.,,.:, ........ 

IIARMtl.JL 10 AQUA m.· Lll-"1:. IN YLRY I 0\H 0.'1KDOUt.-·\TIONS. 
May he dltn1-"'wus if il rlllotn wuer inlaLr,. 

""Iii.• lo.-al J.,·.J~h 1:01J .,.,!.;!lik l•fij, i.o[' 
!"roullf) Ul•"lthol\ u!llf",.lln •Ill"/ ioll"''' 

':----~----~--------~ 
I 
' 

I. IESPOIISE TO DISCHARGE 

\Unl•min:anl 

S~o11J\d be ICIIoU\oc-d 

~~. ...:.::~~~ .. ~~~=" 
U Plumt,..u•:.rw:n;alc 

~ :! ~ Coe.t Guard C~ti_,.Uty c~ncetion: 

'
~ :; :l Chomk: .. ,::::rl~·::,':,l!. 

. ~ IMCO/Unttod Netloftl M¥ft'Nirical 
ONJgni:Uon: t•. I .'I to I 7 

4. OBSERVABLE CHARACTERISTICS 

o4.2 Color: Wh•T\· 

4.3 Odor: Snn~· 

1
-----·--·------'---·--------·-

5. HEALTH HAZARDS 

J 
~~ 1 .... ton&J PfotiCth•elqufpftlieftt: jly\l lnJI;I~Itlf, 'lf<IICtlt•l"tl•olluut: lu rut''<"!ll .hnd,·IJI,ol 

onh.l~hon 01 Wj:r~cmn uf du'-1. 

l 
:• < Srmp&ofttll Pol~lng ~ lnh .. lo~li\,, '" II'J!C'>II"" ~.auw. •h'''"~"''· ht·.ul .• rh,·.p .... ,,)'''· 

c•.•mr"- . ..:un,liru.uun. cull,.~c. C"o.~uu. SuiMo'ulc d.,,c, c.ou•c irrol.•h•l•l~. '"'' ul ,.c•p.hl. ·'"l'lllt.l. 

Ct•n,lil"'oiiiOn Hlooud .. nd urine run..:cnlr.oliou• urk.nJ in.-u·o~,c. 

'i 

~ .1 Tttll8tmerrt lor bpot,ure: A 'pCII."Ifu.: mnhco~l ru·o~lmrnl '' u•cd lnr C\fiii'Uh: '" tht• .hcmt.o~l, ,·,,II 
• rh)•"·io~n unmrd•o~lrl)! Gi"c "iclim .1 ••bk·f't"lll ul , .. ,, '" ~o:IJ" uf .,, .. , •.• rt·r ;~ntJ ,,., .... ,,, 
until \I Om II ilciC..II. 1 hen 5i•c t•o l:llblt">f>lkll\\ of Cp\tJnl '>ail Ill 11111~ tof RIJ.fiiiC .. IJ Ill Yr;tlt'l, 

11 •nJ plcnl~ of mil._ .,m:j 'lila! cr. tlo,.·c ~a rim ltc don"n und ._ccr o.~uic-1. 

f ~~. =~.:=..:.~=:~:-::,:~:-~' ("u,o)ll.l.<oH>fm' 

l
'",t; Toak:bybrlftOeadotl· iu,.dc4 Ill .. be-l.•.,. 'IOIIIJ/I.till•hhot , .. ,, 

~ :' Ute Toddty. I c•d po.~i,unint; 
! 8 Vapor(~) lrrtiMI Char~ J'o.iuc iK·IIin("nl 

• ~ UquklorlotldlrrttMICt.aredotii'.Un: J"';,,nc 

~ IJ Odor~ ~otprninc-nl 

/. ____ ___. 

6. FIR£ HAZARDS 
6.1 Flaloh Polnl: ~ .• , JlJmm .. ~•lc-

6.2 Flammab~ limltaln Atr: 
s .. , n.umn.ohk 

6.1 Ftre E•H"'SJ~"'U Aoent1: ·'"' l"."tt•rH.IIf 

6.4 Fire btingufaft4ng Au-nt• Nol to be U•od: 
:"ooul ro::lllfoCil\ 

6.~ &pedal Haurtt. of Comhu1tion ProdUCII: 
• ...... , r.:rltll\"111 

6.6 BohD'Wfor In flra; ·"'·'' f"lt"lltllclll 

6 7 Ignition Templlf'alurr. ~~~~ O.nrutt;•hk 

6.8 El.ctrlcal Hazard: -..;.,, r.,_.,,,,.:rH 
6.9 Burning Rate: :-.,,,, 11-'"""·•hh-

1. CHUIICAI REACTIVITY 
1.1 AeACthltywflhWIIer: NorC.6\IIo•n 

7.2 Aoec1Mty ..ttt1 Common M81ettate: 
:"'UI\:.6\111111 

;'.3 St•blllty Ourtng Traneport: St.,hk 

7.4 Nwtrelldng Agctnll tor Aclda and 
Cau.lkl: ,.....,,, po.;•llncn\ 

7.5 Polfl"l'DrluUon: :--;,, rc-tnnrnl 

1 6 lnhlbUor of Polrmerlr•Uon: r-,:,,, 1 .. -niu.·uT 

11. HAZARD ASSESSMENT COD£ 
cs- .... , •. ., ... ..., .... ,., ... , ..... ob(IQ~.ctl ... , .. ,, 

(( 

------·----------
12. HAZARD CLASSIFICATIONS 

12. 1 Code or Fedef'al AltOtflatfona:. 
l'o>i,uru.>u~ liquid or \uliJ, Cia" H 

11 2 NAS Hazard Rilling tor BuJk Water 
Tr.-naportotlon: Nul ll'ln.l 

12".3 NFPA Huard Clatolftcallons: 
C oleogory C t•Niflca11on 

lkilthll.ll.ild(tllurl 

l"l.num .. t-.r,t) tK,·dJ 

K,· .. di~i'·' t rrlhn111 . 

NOTES 

8. WATER POLLUTION 
8.1 AQUDtlc ToddiJ: 

I 4 PJ"'II1/4'i hr /hii..IC"jllll/ fl.m 11•.;,h •-a\,;1 

8 2 Watwtowl To•lcrt,: 1,"'-' ,,,, .. , .. ,,_,,.,,~. 

8 J Rlologicol O•r- DemMd (BODI' 
:O.:unc-

8 4 food Chain CCMCMtr-'lon f'otentter: 

10 1 

10.7 

10 3 

10.4 

IJ,,,,,,,_,,_ul,ot,lr 

9. SELECTED MANUFACTURERS 
I lll"llll'·" I ho·loH~·,,\ ( ·,., ll"ll" 

~t.O .\.lo.~J•"'" .-\ • .-:. 
~t' .. y.,,. ~- Y. !11(111, 

1"\ll"\lllll("hCIIIIl".ol('oj 

(.hth,oiJi•hlllll 

•1-lttll•·n,[n...,l 
Ku hoiiUIIol.l .1111 11-4 .. 11·1 

I M<. C."o•tr 

;\io,IJoi.IIJ ("hnn•<:JIIJno'>!LII"I 

~hJcllcpurl. ,"J. 'f. I-IIII~ 

10. SHIPPING INFDRIIATION 
OredU ot Purftr; '1-4'' 

llor--.,e Tempereture: .>\.nbTrnl 

lnot1 Atmo..,._r. No rrquirtmrnl 

Venting: Open 

ll. PHYSICAL AND CHEMICAL PROPERTIES 
IJ.1 Ptlr81c .. Stale at u•c .-ftd latm: So>lot.l 

13.~ Molecular Welvht.: _IH.I! 

13.3 Bolllng Potntat I atm: IJ«um~''(" 

13 4 ,roaring Polrtt: Sut r~:nin,·m 

1.3.5 CriUc., Tampot.raturo: :'I,,,, r-:n•ncnt 

1~.6 Crltkal Prnaur•: :--,:,,, r~:"i"'"'" 

13.7 Specific Gra'Wity: ~.7 11 .1! I ~·c t~••li~h 

13 B Liquid SurtacoTen1ton: :\"uc pctllncnc 

13.9 Llquki·Wal., lntarf.c:lal Tettalon: 
f'1.11 f>t:I!HI\"11\ 

13 10 Vapor (On, Specific Oro'!llty: 
:".ul f'CI\II"h"l"ll 

13.11 Ratio ol lpoclllc Heatl! ol Vapor (Qa): 

I J. 12 Letent ttnl or Vaporwnlon: 

"''' ~niu~·m 
13. IJ H••• of Combuatloft: ~.,, rc-rt•ncnt 

13.14 HHioiDecompoeltlon: f'riot po:rlincnt 

13.TS H•8tof8otutlon: N111 f'l:nil"llnl 

13.16 Heal of Po.,rnerllatlon: "'" f"-·•t·n~nl 

/f ·-••'h'J_,,.,,,,.-.~ ... 



·.· 

ARSENIC TRIOXIDE 

I 
I 

-·---------~ --
,\\'OIIH."•)~T .... I"l ""TIH !--OI.iD .I:O.!l PUS! ~II. I' 

l'l"lll'll' \\\_\Y 
~-1::1' up11ind. l'"'' \l;,h'f \jH.I~ '" ''l~h·l I, ,j.,..,.u" t!ll-; 
h·•l,h· ;••hl ,,·mont' J!\<'h-IIL'··:J l't.ILni .• l 
"\.•J•l! / .. ,·.•1 h,·.d:h .111o.J J•olt .. ti•>ll , . .,,.,, .. , ·'!'1'11\'io • 

Fire 

' X 

·-----
E:>.posure ------

Water 
Pollution 

Not n.mrn.tw. 
POISONOUS GASES NAY BE PAOI>IJC:W WHHi H~ATUl. 

L'.l.! IOU.\\Iillt,\1. \Ill 

DUST 

POISONOUS IF II'< IIA lJ-.D. 
lnitallnllo ~yGI, fiOflle and throat 

II 111 <'lt'l. lr-•ld o·~ <'ll•h ''/"'II .uhl l!,,,h ,.. ,r;. ,,J, ol!_l ••I ,, ,,,., 
II h,- .. ;/Ji!,~ ,. ,frr: .. '·''· ,.,,. "' 1 

SOUD 
POISOI'<UIJS IF SWAUOWEO. 
lrri .. dna 113 u..m eac1 ~yea. 
Uo·u~<••C' ,·.,ur.tmlll.ll•'•', l••lhiu}: .tnd ·,J.,.,., 
I ho• 1o .die. It ,J :•••··" "ilh pi•'ILI• oo! o11.••··1 
II IS I.YI.S.Iuolol•·.•l'l"h ·•p•·u auollt,,,h ·•i•l, t•h·••• ,., "'''"' 
II ~h-.\l.l.t )\\'1.1) ~1111 'r.ri111 j, ( (t.'XSt"lrl\ '.~ lu•o· 'i;·lu·• 11• iu~. "·'''"' 

\"('I.Siil~;s. olu u••llr"'J! ._.,,,.pr ~ •.. ,, '•· ,,,., "·'''" 

HARNRJL TO AQUA'IIC lJt'E II< VF.RY I.OW COI'<t'lNTRATIOI'<~. 
Ma1 be danfFTOu• II h cniC'fJ Wlll'f lnl1~e1 

,,,,,,, '"'·'''·····''" :""' ,..r.tr.~o· ,., ... ,.,, 
'"Ill I "l""l.ol•ol, •rl II• .11 ~~~ ,.;il\"1 1111.ol ,·, 

1. USPONSE TO DISCHlRG£ 
IS......_..,M~ttan-.CO"'I-41 

'"""'' "·nn•nr- f""\"'"· .... rC"r 
,·,mro~rnin,r;r 

M r,, .. ,., •~\·<~• 
~h••Yhll>~ r'"n''"nJ 
i_h;:n-:i.:JI.Ind ph~'-ICOIIIIC'.JIIIIcnl 

l. CltU!ICAl DUIGNAIIONS 
.; 1 lt'f'OI'r,..: 'u"~.Cnuu• .u·•d: Arlo("nu")o 

... r:•d 01nh~dr tdc-; 1\rKnou, •Hide: "''C"n•..: 

·•.C"I•4111(1\tdc:: Whi!C' ii"CntC 

.,; 1 COPt Q....cl CornpaUbtltt)' Cla.....tftc.otklft: 
....... "Jll'h.: .. hlc: 

:. J Cl'terntcal Fonnut.a: ,\~,(J, 

J 4 IMCO/Unttad Nllllctn. lllu~al 
O:~Ugn.Uon: b Ill ~hI 

4. OBSERVABlE CHAUCTERISIICS 
4.1 Ph~lul GUh (81 Mlp~J: Sntid 

4.2 Color~ 'A hirC" 

4 3 Odor: l•~t' i/olrloc nunC" 

-------------------~------------------
S. HEALTH HWROS 

':.- 1 p.,_,i\M ProtactlwelcpdpnMftt: Uruco~u ul Mine"' ;.tppru•C"d rr,p•rJ~<.H: r~<•l•·dilc ttlu•C",. q•· 

Tll•llt'dton: full JM'IIICCIII C CU\I:t.tl!~. 

o:: ; 8ympltM,. Followtng ~: lngC'~iun ..:..1U\C\ irrllo~llun .. lmuu•u' fl1t"mhrJnc:. "l".llnr''· 
lu., vi •ppctitc. 1-''lrVIniC\Iin,r dl\turh•n..:n 0\crdol\c ~· ,,,... , .JU~r .u \C"nt• r-•i,,.nin~o~. hut '~ l!lfll•.,,h 

OlfC" tkl..l~cd. 

~ J Tro~tti'Uint Cor lrrpoaur~~: Get n"\cdi.:ill .. ucntiun illhrr ,til C\fl"•ur,·~ !ott hi\ uJu•po•und Bo.: .d..::tl l111 

l
r :_:-· G,~ ;~~~!~~::i~~~~~~~~~;:.~~~:~.~T;:~~:~~r;~·.::;~:~:·::~:.:§~;)~:.~:~~~~~:~:f.ii:,~;',:· 

h~ ~.llh,H!olll or •n}" bri•L ~·o~th .. llt•"· 

Ta•ldf'J by Jaf'lalatlon (Ttuoetto.ld LIMit \'atue): 05 111fo! fm' ...~, .u,.:-n•~· 

Sl'lof1·TWtll tnhala1ion Umltl: u ... ,, no•t .11o~ll..thlc 

Todtltr' by lftgocllon: Ciradt' 4 :c•ral rr.nuw- Ll> 10 • 45 1111/lo.J. 

U :'l :' L.Dte To•lcltJ: ·\rw:nk ..:ump..•un\J~ m.t~ br ,·:u..:innll.:no~·. 

J ·, ~ Vapor lGalll1""ttaftt Choracler~ttn: ""'"'nul .. ~ .. il,hk 

~ :; :> Uquld 01 Botid lnitant Cl\lrK19rf1tlca: l>.rr..1 nut .... ,.ito~l•t..: 

~; : !) Odor Threr.~d: OdnriC'u 

f. 
' 
~~--------------------------------------~ 

6. FIR[ HAZARDS 
U.1 fla•h Point: :-..;,, n ... 11111.•hk 

ti.2 Flammeble Limit. In Air: \;,., n .... ,m ... t•l..:: 

6 J Fil"e E•ltngul.atthtg Aeenta: !",,, pocrtin..::nt 

6 4 Fire ExUngu .. hlng Agonta Not to be Ueod: 
~•II Jl..::lliiiC"III 

U.S Bpeclol Haurdl or Combu1tlon Product1: 
1,,,,,. lulllC:\ ul.tr,,·nk !fll•,ld,· .JIId ·''""'" 
lll.J) n.: lur11r..::.J m fu.: •ll~:,trurh. 

6.6 lehawlorlnflre: ~1 .. ~ \ool.ttihtc.•n•II•HIII 

toll 1.: fu!IIC"' •II .11....:111t; lllo•\ld~. 

6.1 lgnlttun Temparature: '""'I"IC'""'""' 
1J e !.lectrh;ll Haunt. ""' p,.·r1i11t:nt 

G 9 a .. rnlng Rate: ~llt l'tiltn..::nr 

----·--- --- -·-----·--------·--
7. CII£111CAl Rl AC fiVITY 

1.1 Aeacllwlly wllf'l WDCer: :"-u rrat:t•un 

7 . .C' Aeactlwltr with Common Material•: 
....... , ....... '" 

/.J SlablllfJ During Trant-pOrt: :"\t.•hk 

1.4 NewtrallrMo Ao-nt• fror Acldl and 
Cau1Uc:1: nu,h ,.,,,h "·•rcr 

7.S PotymertuUon: N,,, p..::rllnent 

1 6 Inhibitor of Pol,merlullon: ~ .. , f"~o.:l1•neul 

II. HAZARD ASSESSMENT COD£ 
os- ,...,,,,. •••-•,..-l,.._toooio.CG tti.Jt 

11-S~ 

12. HUARD ClASSIFICATIONS 
12.1 Coda or 'edaral Regullrttona: 

l''"'""''u,.ll.t\' H 

12.2 NAS H•urd Aallng lor Dulk Water 
Tr•neport.tlon: ~~~~ ihtC'd 

12.3 NFPA HeurdCie .. Hic:DIIonl: :"oil h't<tf 

I. IJAIER POllUTIOA 
9 1 Aqua de Torlcftr: 

~.I m~/1 /'rl d.o\ ,,,.tlnl .. n."h.ll•lliu!t• 

( • f~(i'( ,.f IIO,IIC"I nut \f'C"\"ifiC"fi 

B.2 W•lortowt Todclty: Ho~t.r nut ..~.,,r,nl" 

•. 3 Blologlcol Orr- Demand IBODI: 
().JI..I llll(..l\;lil,hl..:: 

8.4 Food Chatin Conc.ntration Pntontbl: ~\•nc: 

9. S£l£CT£D IIANUFACIURERS 
.\rl""ll'•i~,;,lf1.'\mdr•tlp .1nt/ Ud;n•nJ ('otntpun~ 

12tl lit u,HI"" ·'~ 
.... ~.,., Ynr~." . ....:. Y. IIIlO' 

fj-'tl..lilf·:-.,hiC"•IIIIfCI (, hC"IIII\';tl \i;~nuf.JI"IIIItft!ll. •I 

'•K-4 Mtn..::ul.t 1\~l'ftUl' 

q·,.,r( l'l.,."l". ~- ,. 11~1.& 

\"cntrun c..·,.rr. 
,\It,, l'u•du.-t~ 

1'. 0 flu• I ~Q 
Hl''.:tl)·. ~ l.1~' 0 I'll.~ 

10. SHIPPING INFOAIIATIOII 
10.1 QradeeotPurttr: KcfinC"d:W"'"i; 

("rull.:: 1,1~"; 

10 2 Storage Temperature: -\uth•cnt 

10.3 Inert AtrnoiJPhore: s.1 IC"4UIICIII..::nt 

ll. PHYSICAl AND CH£111CAl PROPERTIU 
13.1 "'JIIk:•IState at n•c aftd 1 atnr. Solid 

13.2 M«Mcular Wlilsftt: t~J /\ 

t3.3 BoiDnv Polntot 111m: 
JC.\.~•f· • 4~ 1•1. • 7111' K 

13.4 PrHatng Polnl: 
~~0 1- • .115~C • ~XM"K 

13 5 CrUic81 Temperature: :--.in! ll("fllntnt 

1 J 6 Crttlo81 Pr,..luro: ~.H rcn•ntr•t 

13.7 Spocftle Or...tt,: .'.? .. t .:owe 4toulidl 

13.8 liquid Surt.ce Tenaton: :"1:01 rcrtrncl'll 

13 0 llqutd·W•tar fntHfklal T•Uott: 
!\jut ~rl•n.:ru 

13.10 Vapor (Q .. ) Spec'flc Orftfly. 
;\:UI flt"t!inc-nr 

13.11 A•tlo of Spec:tftc HMta ofYapor (Oe1): 
Nut f'\·rtincn! 

13.12 L8toftt HNIOI VapottuUon: 
Not pcntnc-nt 

13.13 HNiofCombt.n:lk»R: .'lnt J'CUint·nr 

13.14 Hoatot'Oecompoattlon: :-.: • .c f"l["rtincnr 

13.15 HNt of&oltrflon: o.,, nul ·•"·•tlo~hiC' 

13.16 He .. uf Polyl'tMfiaatloft: :'lo'otl pc:rttncnl 

NOT£$ 

I 
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CALCIUM FLUORIDE 

CAI.CIUM FlUORIDE 
General lnfonnotlon 
Cubic. colorless crystals; luminous with heat. 
Formula: CaF •. 
Mol \\1: 78.1, mp: 1360°C, d: 3.180. 
Hazard Analy~is 
See fluorid•!S. 
Counlemu:asurcs 
Sec fluoridt·s. 

I<'LUORIDJ..: . ..'i * 
IIDZIIJ'd Analysis 
ToJtic Hazard Rating: 

Acute Local: Irritant 3. 
AcutC' Sy\temic: lniiC'~tion 3; lnhr.lntion 3. 
Chronic U...:al: Irritant I. : ,~ 
Chronic Sy•temic: Ingestion 3; Inhalation 3. , 

Toxicolol!)·: Inorganic fluorides are gener111ly highly·~ 
irritant and tollic. Acute elfe.:l5 resultins {rom ell• -~ 
posure to fluorine compounds are due to bydroacl! !;'; 
fluoride. Olronic fluorine poisoning. or "ftuoroais." ·:~ 
occurs among miners of cryolite, and consists of a:.~ 
sclerosi~ of the bones, caused by fixation of the ~~ 
calcium by the fluorine. There may abo be some j• 
calcification of the ligaments. The teeth BR mot~ . : 
tied, and there is osteosclerosis and ostemalllda; ,~: 
The bony and ligamentous changes are demon"·";} 
strable hy x-ray. Estimated LD (man)= 2.~ g. . J 

loss of weight, anorexia, anemia,· wa.,tina and ,_! 
cachexia, and dental defects are among the com··:·~ 
mon findings in chronic fluorine poisonins. Tbe1'11·1J 
may bC' an eosinophilia, and impairment of gro\\'llJ >.{ 
in young workers. Symptoms of Intoxication Iii- .il 
elude sastric, intestinal, circulatory, respimtory and:'' 
nervou~ complaints and skin rashes. . .:. ·~·. 

Organic fluorides are generally Jess toJtic than ;! 
other hnlogenated hydrocarbons. · ,. '.: 

Common air contaminan~. :. '." 
Disaster Hazard: Dangerous; when he11ted to decompO: ' 

·aition or on contact with add or acid fumes, they .. 
emit hi!lhly tollic fume!!. 

Countennea:mres 
Ventilation Control: Section 2. 
Personnel Protection: Section 2. 
Srorage and Handling: Section 7. 

·.{ 
·J 
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I CAF CALCIUM FLUORIDE 

Sobd powda or pnuln. 

l .. •la!r .:o••J r.·H••·•·· ''"' '••r~.:o•o\ 111Jio·ro.ol 
f\'11 I of~ f,., .•1 ho o1 I !1 • •oo! 1'''11\1 ho '" 1 1•11 I r ,,f ·'I ,., 

Fire 

Exposure 

Water 
Pollution 

No11t.1nn\.lblot. 

t'\li.l'tlll\tt:IHt'.\1,,\1\1 

soun 
ll••mfullf , .. Dowt'd. 
""'"tlu1LIIi"''tvcllnot•Yft 

II S\f..\1.1 ()\-\I'D •uJ •i.-r•rn o.• llr'•~•t'lr.•I 1 S. h:ur •iL 1imol11nL M.ll!•'l 

·'' 11111~. 

o...,.om lo 8qU&tic Ufr in l•!lb concmb'alioftl. 
Ma) br dl:npoua U il Pnrrn ... rer lntl•n.. 

............ , .• ,, •.•• ,hlllo\1"'""''""'''"1'"'''''"1.1" 
'·•\of I "I""' ,olul\ u\ 111'.!11•, '"~h'l 1111,•~.-

I. WPONSE TO DISCHARGE 2. IJBHS 
, ... ~~··-oNOOL.t::0446-.. \ 

u ... pcnr lllll.l nlah !\o! hlllo!ld \,d~f fC''-\IIIIt'l\1•~ 

t ·,,,jo: nll•·.lr•.d H.•·rulatu•ll• 

l. CHEMICAL DESIGNATIONS 
3.1 ,,_,_ 

4. OBSERVABlE CHARACHRISTICS 
4.1 Phvlk:.- State (u ahtppod): !'~·•lid 

n\O•"r.;• 
t=J~onlr.p.Jr 

3 2 C--Comj>Otlblllty Claoalftcollon' 
!'lilllllppli.:,th:c 

3.3 Chamlcall Potmute: '· ... r, 
3.4 IIICO/UnfloMI N•llon• Nv~ 

Deolgnetton: "''' l••lnf 

o4 ~ Color: ,;,,,, 

4.3 Odor: c Mo~de" 

S. HEAL! H HAlA~DS 
!J. 1 ~ Protectin Equlpmont: h•1 du•l ''"'' 

S '2 lrtnploma Fotbwl:nf E.•po ... e: l.ittiC" ,,,·ulc ,,,,i..:1t\ 

~.3 T,...,....,.IDr !apoawre: I r,u•ll~ ,,., '''·'lll•cnl nn.,r~·,J 

$.4 ToOattr br mttaa.tton CTbrcehold UmH Vat ~~e): !'.•II flt·r ,,,c,u 

~.6 Ghoft·T..,InhalatlonLtmltll; N••l pcr1rncnt 

56 TOiddlrbflnooofion: (ir•dc]:l.l~U.~t.•~tl/f.ll. 

~.7 L81eTodclfr- l>.u .. not .u.ulablt' 

5.8 Y.-por (Qa) lrri'*'t Char~ "'"' j'l('lln•cnt 

~.9 Liquid or &oHcf ln1tant C~tlca: :o,:,, ••fli'• C".-l,,hlr h.tl.lfd. l'r..orllr.oll~ h.otllll~·" l••lh•· •l •n. 

..l .. !.:..I,.J.. 

6. rtRE HAZARDS 
6. I fi•Dh Point: ,'oint n.,rnrn•hk 

6.2 fl•rnrNibte Llrntt• In Atr: 
;-;,, II.II!Hio.thlc 

6.3 ftr• f.•tl~no Agenr.: r-o~ot f'\'rtinC"nt 

6 4 f'lre E~:tlf'I9Uiehlng Agefttl lfo11o be UMdl: 
;-.;,, pt·llrn, nt 

6.5 Special Haurcla of Combwtlon ProdiiC'b:: 
.'1:"'1'':llincnt 

6 6 Doh8Yiot tn flro: Nnlpcrlincnl 

6.7 Ignition Tomporatvrr. :""nt n.,urn.,hlc 

6 8 (lectrlcal H••atd: Nut rw:nmcnt 

6.9 Burnlno A•tr. N111 ll.tmm .. hlc 

----------------·----1 
7. CHEMICAL RUCIIVITY 

7.1 ~eacthiiJ wlttl W ... r: Nu rc.u lmn 

7.2 A•actiYtfJ with ContrnOft Materta!a: 
:-.;,,,..:,,..ti•m 

7.3 St•blllty Ovrtftg TrMiporl: Sl.thl~ 

7.4 Nevtr•IIJI"I Agenb IJDr Actda and 
C•ullfka: Nnt pc!lincnl 

7.5 Pot,morlutkNt: Nnt flC'tlincnl 

7.8 lollft>41ofo1Po1Jm0tf
!\'utrcrtrnrnt 

11. HAZARD ASSESSMENT CODE 
tS.Hu••crr•-~~.ca .. •t·l! 

II 

12. HAZARD CLA!SIF!CATIOIIS 
12.1 C-of-...... Oono: 

12.2 liAS Ho-RalbogiDr Buill W
TI•..,.-t.WO.t' Not liioltd 

12.3 NFPAH.....SC~ NO!Ii•tc:d 

AOHS 

8. WATER POLLUIION 
8.1 A_.xTodclty: 

" .. tcr 
•Time period nPI ~~l'lli~d 

8.2 W.tcwtDat Toalcftr. [),,I.J nut oH..!II:..hle 

8 3 Olologlcal Orrgc<~ Domancl (DOD)' 
Not pcrtincnl 

8.4 Food Chain Conconti•Uon Potantt.t. 
!'.'nt pc11incnl 

9. SHECTED IIANUFACTUR[RS 
1. Alht"d Chcmi.:.rl t'111r 

Spc~·i.lit~ ('hcmn:.tl~ 01t 
M ... , .. ,"'U'"' •. P ... I'"'I•d 

1. ('omhuiolilln Ent•nccunJIIflC. 

c;.J: Mincr..o" Dt• . 

.UJSuufh(iulph Rd. 
Ki~ts of Pnmia. Po~. I'W.If. 

Outl·Mo~hnninjl' Co 
lulu,(f•l .. hum .. 1411Q 

10. SHIPPIIIG INFORIAATION 
10.1 Qrodel or Purttr: Acid pr .. tk. I.J7.4'l.; 

Ccr•mM: srlldc: 91 .5'l.: fine pu .. ckr ldr)' 
or dampcil~e); Gt.ttcl Ouonpo~r: f"dlct 

10.2 ltl::repiT~ Oo111 nul •••iJ .. blc 

10.3 e...t AtraolpiMJrr. 0111 .. nut at•il .. bk 

10.4 Yl!ldllv Oat• nul u"•l•ble 

U. PHYSICAL AIID CHEMICAL PROPERTIES 
13.1 Pltplcal e ..... .t 's•c Md' atm: Soj,d 

13.1 llotoelller Welrigtlt: 71\.HM 

13.3 8ol8g Potnl .. 1 Dll'lt: ,..ul petloncnl 

13 4 Preez1nt Pabd: ~.,, r•.:rt•ncnt 

13.5 Crtttc..l T-.-lltun: •"'""' pcrlrncnt 

13 e Ctldc.ld P~ :"-ut p:rti.,~nt 

13.7 lpad'laOrfttly: ·'·'""r2fJ•c,~uhdJ 

13.8 Uquld 8urhce T..-.....n: !'lOili pcnincnt 

t3.a L.JqoM.W--claiT-
Not pc!IIJI'i!'t'l\ 

13.10 Y-1Qa)8-lflc0.0¥Ifr. 
Nu• JI'Cfllncnl 

13.11 -olllpoclllcH-ofY-(Gaor, 
,...01 pcri>Mt"ftl 

13.12 ~H ... ofY~: 
f'ooiQI pt:rtincnt 

13.13 HMI ofCOII'IIMsti.Dn: :"tll pcr11ncm 

13.14 H ... of~: :--,1( pertinent 

13.15 ~ af 8otut:tofl: !'11,,1 ('IC'II111COI 

1J.f8 tkalof~adoft: !"ttl! ~II!OCnf 
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CALCIUM HYDROXIDE 

w~·r C-ALCiUM HYDROXIDE 
~tn .. 

Grncral lnfomiallon 
Synonyms: hydr;ll,; lime: slakrd lime. 
Rh<>rnbic, trigonal, colurkss nystah. 
f',, rnulil: Cu<UII),. 
Mol wl: 74.10, mp: -H,O at ~RO"C, hp: decomposes, 

d:2.34l 
Hazard Anal,·sis 
Toxicity: A general purposr fol•d additive, also a suh

s~anl-e nugratang co food from pa.:kaging mat~rials 
(Sccuon 10). See cakium compounds. 

Toxiculogy: Calcium hydroxide ha~ a caustic rea,·tion 
:llld therefore is irritating to the skin and respira
lory sysccm. In the form of dust it is considered to 
h<' an important industrial hazard. It con cause 
dcrmotilis, irritation of the eyes and mucous mcm-

' hranes (Sc.:tion 9). It b a <"ommon air contaminanl. 
Counlrmtf'li-\Urf'S 
Trc:oln•cnt aml .'\ntidoces: Irrigate any area.~ which have 

l'Prnc in concacl with this malerial. If the eyes arc 
JJll'olv<•d, th<:y should he washed nt once with 
l"••pious nmounts ,,r warm wmer. If the skin is in
volved, a shower is recommended. See also calcium 
'' >mpounds. 

Ventilation Control: Sc<·tion 2. 
Personal Hy~ienc: Section 2. 

·' 
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CALCIUM. HYDROXIDE 

Sulid panula While" 

Sirtbin wain. 

'' uid l"o..IMIII'I ,.j!h •ul1d ;otul tf,,,f It\ l"t"JI f'N:'"pk ll'" :11. 
~C'.Iol JIO)r;r:l"'· ,,..Jf-,:unT;rin.·o' hn.llt•in~ IJIP"'·•IU\, "'"l.ruloho·l ,,,,.,,·!,,!hu•~ 

rinrludanr Jllo••·•• 
I ... >IJIC' and R"mii•C' dj,, h.l<cnl•·•~••·rtol. 
~··••" j.,,.,J hf'11llh • .,,, 1"'11"1"·••, o•nlhol:~p·•~o ''"' 

Fire 

t'.\1 L I \lt: ~~~ lllt',\1. ;\IU. 

DUST 
lrria.tilla ro nnJr and 1hroa1 II blhalrd. 
M"" h· lr··.l• ~I' 

souu 
W1U boun 1l.in .1nd r'~t'l. 
Uannful if ~••11 .. ~. 
Hnii.,•C' ''"'' "'''"·•h·,l ,·1••1/uroj' ·'"'' 
llol\h ,olhT!I•I.t!•"•· ,.,rh pknlo "' ,.,.~,-, 

Exposure ::~ ~~ ~,r: .~.!·;~:·: ;;~.·;':'t.~,:~;r~ ~·,·~~~~::;,;;~~·,:::::.''.';.·;:~~:~:;·,·.~ ~-····· ... 
•:uiL. 

llO f'\01 t:·IJ\:i I \'11'1111:\'1~. 

Water 
Pollution 

HAIU4FUL TO AQUATIC UFE IN VER't' w.-.· t..."CCNL'ENl"NA110NS. 
May br dan~rvu1 If II enlbrra watn iutakn 
/lo,•lllll •• ,.!lw.olll•.ollol"'lloll•lrllllhlll-

1\.oli\ ~ 11 !•"•,;, ••I' ,.f lh" 11!•~ ".oft I 1111.•~,... 

1. RESrOIISl TO DISCHARGE 
l!o .. fWoOoiM~-OCIOO.I•.O:U•Iall 

2 LABELS 

.'\:,, !1.1, .11 oll.oh\"1 ll"•jUIIl'll !,~ 

I ·,,,k ul F.::okr~l Kq:ul.11inn• 

-------------------+--------------------
3. CHEMICAL DESIGNATIONS 4. OBSEWVABLE CHARACTERISTICS 

· I Synon-,ma: :O.IdLC\J llllll" 

:1 '} Coat Quant CompaUbMity Ca.1tJfkeUon: 
~uc •rrh.:o~blc 

41. I PhJ'alcal Stat• (DI ehlpped): s,,fi•l 

4.2 Color: WHile 

~, :• CtMmk: .. fonnpla: t...'atl)IIJ: 

.I" I .. CO. Unltod N1Uono Nun1wlcel 
OnJoniUon: :-.,,,, 11•1•-..1 

4.3 Odor: :--;""'-" 

__ _L ________________ __ 

5. HEALTH HAZARDS 
Punonal ProtO\llt.ellqulprnent: IJ.,,, .... ,,,.,f ll•·~·~k, ·'"'I,,,_,,~ 

8,-rnptonw Followtno lapo1ur•: IJu•t••••lo~lt' r~··, . .,.,,, .. ·""'''''" ,, 

:,:, Tr•tmentk>rEapoeUf"e: l.'l;l.~·lld:"':h.l\t>•t~·lirudrm~ rrull ,,,,.\ ... u,·• lln:-.:tll.iruiu.-,·••HI'Illllt' 

I \'IS lh .. ,h "''lh o1 rl·f11k •lll".:lll ul •lolll'l lo>i .11 k.o•l llltll•ll .,rod ''"'""II .111 11\'Lh,ollllnlo•l'o•l lolr 

lyr!hcr trt.o~lnn•nt w.rthoouttid.•• Slo.. 1,.,.; v.a•h nlflh• louu.: .11111 .-.. n .. :h .1 pin •h·i,111 

~ ~· Shor1· Tenn lnhalaUon Umlt1: 

I~ 'J b 

'7 

To1lcftJ bJ l,._.aon: ti•.nk 1: Ill,,~ •~• I~ r/IJ.r ''"'• 

Latl Toaktty: l':un.· 

I ; .. 
S.J 

:.. id OdOI Thnnhold: :'lone ~rHn.·nt 

I 
Uquld or Solid lrrttent Chara.etorlatka: 

I 
' j 

6. fiR£ HAZARDS 

8.2 Flemmsble LlmU• In Air: 
;o..;,,ttJ .• , .. m,rhk 

8 3 Fire E1111ngulohlng Agent1: :-.:,u putiucnl 

8 4 fire e: .. tngullhlng Agent a Not lobo UNCI: 
,...,,,, rnttn~:tll 

6.5 Special H1urd1 of Combuatlon Product1: 
:"utpo:11111l111 

8 C. Beh1vlor In FIJI: ;-,,., l'~·nm.::nl 

6 "l Ignition Temptrllure: ·""' llarnrn .• toh' 

8 8 Electrical Harerd: ,-..;.,, '"'"rllllcnl 

fdJ IJurnlntil Rate: ;.. .. , 11 '"'"'·'"k 

·----·-···-···-----·--··--

7. CHlMICAL REACTIVITT 
7.1 Rt1Ctlvl1y wUh W•tlt: ,...;,,n·.rl·tiun 

7.2 Roectlwl!y with Common M•terlal1: 

7.3 61•blllty During Tr1n1port: St.rhk 

7.4 Heuhallrlntil Ag•nll for Acid• ond 
Cau1tlc1: :-.."nc 1,,., tim·ut 

7.5 Polymorlzllion: ,,,,t p,,,u,.·na 

7.6 Inhibitor ol PoiJm•rlullon: 

II. HAl~RD ASSlSSMENI CODE 

II 

----·------------1 
12. HAZARD CLASSIFICAIIONS 

1~. 1 Code or fedor•l Reguletloftll: 
;o.~,,, lt\h"ll 

1'1.2 NA8HiurdAtllngfor8ulkWalor 
Trenaportetlon: Nut h~h·J 

NOTES 

8. WATER POLLUTION 
8. t Aquatta To•lctly. 

'll ppm 17 hr /tr,ut/tuu~·nrl·,h ~ .olt r 
]40 prm/l-4 hr /'""''~uri., i"hh/ll.m.'h'""h 

8.2 Walerlowt Todclty. IJ.u:. ""' oiYolll.thl&" 

6.3 Olologleol O•ygon o ..... nd (BOD): 
Non!!' 

8.-4 Food Chain Concontretlon Potential: 
r~unc 

9. SHECT£0 IAA"UfACIUREHS 

'''" c;r .. ·.c( ~Ill till c .. 
11.11•1 len ,\.f.Hn ( cnlt:r 

t\.Jn•.t•<."ll\. M•l.h·liCI~ 

I "ll•"lil.lfll ,\tinct.rl' 0. f hcu11~·.d C:••l I' 

~tuu:r.th .tnrl( ht'""'·'" ''"'''"" 
~tent .. l'.ul.. N. J.lr'l~ II 

._, I lmicd S!.•lc' (i;p•llln ( ''· 
Chcnti..:.rl,f>•vi,iu'l 
( hil,l~<l. Ill. t,()t,IHo 

10. SHIPPING INfORIIATION 
10.1 OredoaorPurtty: ,\rri.:ulau•,JI·h'.-7\"~. 

iruJu,trial· 70.7 n: dJC11111,."oll ] I· 71'\ 

10 2 IIOr-oeT~poraturr. IJ.tl,o nut t"•.Jrlo~hlr 

10.3 lnwt AtMOePhere: ll.rt.o ""' •• ~.Jit,d,lc 

10.4 Venttng: IJ.11.r nut .n:Jil.thlc 

ll. PHYSICAL AND CHEIIICAL PROPERTIES 
13. 1 Phyelc., Ststo at 1s•c 1nd 1 •tm: :O.nlnJ 

1:1.2 Mol.eul• • .._.,: ,_. ,, 

1J.3 lktlllngPo6nt811111"1'1: ,,,,, f"<::r!iro("nl 

13.4 Pr .. rtng Point: "'"' p,-rc,,, ... , 

13.5 Crftk:el T1111p.atute: :'lout toerrincnl 
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CALCIUM SULFATE 

----CALCIUM sui..i'ATE 

j 

J 
General lnfonnatlon 
(Pure anhydrous): White powder or cryMal~; odorle1s. 
Formula: CaSO,. 
Mol wt: 136, d: 2.964, mp: 14~0"C. 
Hazard Analysts . 
ToJ.ic Hazard Rating: U. A nutncnt nnd/or dietary 

supplement food additive (Section 10). 
Disaster Hazard: Dangerous. See sulfates. 

SULFATES 
Hazard Annl)·sls 
Toxicity: Varinble. In general the toxi~ 411alities of sub

sumccs conlnining the sulfate radi.::ll is that of the 
material (cation) with whkh the sullatc (anion) is 
combined. See specific compound. 

Disaster Ha7.ard: Dangerous. When heated to dccompo
•ition, they emit highly toxic fume' of SO,. 

CAtCIUM COMPOlJNDS 
Huanl Analy•ls 
Toxic Hazard Rating: 

Acute local: Irritant I; Inr,e~tion I; lnhnlation I. 
Acute Systemic: U. 
Chronic Locul: Irritant I. 
Chronic Systemic: U. 

Toxicology: The fumes evolved by burning caldum in 
air ar~ composed of Clllcium oxide (quick lime). 
This material i~ irritnlilllt to the skin, eyes and 
mucous memhmnes. Many calcium compoundR are 
U!'oed medicinally. Generally speaking, calcium com
pounds should be considered toxic only when they 
contain n toJtk component (such n~ arsenic, etc.) 
or as calcium ollido or hydroxide. Calcium com
pounds are common air contaminants. 

Countn-mea.mres 
Treatment and Antidotes: Any c'nlcium residue loft on 

the body or clothing ohould be bru~hcd off Imme
diately. 
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CHLOROBENZENE (MEANT TO APPLY TO FAMILY) 

CHLOROBENZENE * 
General Information 
Synonyms: phenyl chloride: monochlorobcnzcnc: chloro-

bcnwl. 
Gear, colorles~ liquid. 
Formula: C,H,CI. 
Mol wt: 112.56, bp: 131.7"C, ld = 1.3%, uel = 7.1% 

at ISO'C, mp: -4S'C, flash p.: SS'F (C.C.), d: 
1.1 D at IS.S'/l5.S'C, autoign. temp.: 1180• F, 
vap. pres~.: 10 mm at 22.rC, vop. d.: 3.R8. 

Hazard Anal)·si~ 
To~ic. Ha:rard Rating: 

Acute Local: Irritant I: Ingestion I; Inhalation I. 
Acute Systemic: Ingestion 2; Inhalation 2; Skin Ab· 

sorption I. 
Chronic Local: 0. 
Chronic Systemic: Ingestion 2; Inhalation 2; Skin Ab

sorption 2. 
Toxicology: Monochlorobenznl is a fairly strong nnr· 

colic and possesses only slight irritant qualitie5. For 
cats, nmcentrations of 1.200 ppm are quite nar· 
colic, and concentrations of 3,700 ppm are fatal 
after sc\'eral hours. The dichlorobcnzols are 
strongly narcotic, 1,000 ppm causing narcosis iii . 
guinea pigs followed by death afl{'r 20 hours exp
posure. Knnwlcdge' of the effects on mon of re
peated exposure to subnarcotic concentrations is 
meager. In gl'ncral, it appears that the chlon>ben
wls arc not as toxic as benzol. Some of the symp· 
toms described (methcmoglobincmin) suggest that 
other substances, such as nitrobcn7.ol, may have 
been partially responsible for the few case~ of in
dustrial illness reported. It is possible that pro· 
longed exposure to chlorobenzol may cause kidney 
and liYI·r damage. 

Somnolence, loss of consciousness, twitehingli of 
the extn!mities, cyanosis, deep, rapid respiration~ 
and 11 small, irregular pulse are the chief symptoms 
occurring in acute exposures. The urine may be 
burgundy red, and the red blood cell~ show de
generative and regenerative ch:inge,;. 

Fire Hazard: Dangerous, when exposed to heat or flame. 
Spontaneous Heating: No. 
Expl05ion Hawrd: Moderate, when exposed to heat or 

I! arne. 
Disaster Hazard: Dangerous: seo: chlorine compounds; · 

can react •i!!c>rously with o.~idizing material~. 
Countem1rasures · 
Ventilation Control: Section 2. 
To Fight Fire: Foam, carbon dioxide, dry chemical or 

carbon tetrachloride (Sedion 7). 
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SODIUM HYDROXIDE 

\ ----
~ .SODIUM HYDROXIDE * 
~ Geaerul lnlormatloo t; Synonyms: caustic soda; sodium hydrate; lye; white 
·'' caustic. !· ,. White, deliquescent pieces, lumps or sticks. 
~·; Formula.: NaOH. 
1,' Mol wt: 40.01, mp: 318.4"C, bp: 1390"C, d: 2.120 at 
i' 20'/4"C, vap. press.: I mm at 739"C. 
. Hazard ADIII)'ils 

Toxic Hazard Rating: 
Acute Local: Irritant 3; Ingestion 3; Inhalation 2. 

-·---~ 

Acute Systemk: U. 
Chronic Local: lrritnnt 2. 
Chronic Systemic: U. 

Toxicology: This material, both solid and in solution, 
has u markedly corrosive action upon all body 
ti~sue. The symptoms of irritation from this mate
rial nre fre4uently e\·ident immediutely. Its cor
r.>sivc action on ti~~ue causes hurns und frequently 
deep ulceration, with ultimate scarring. Prolonged 
contact with dilute solutions has n destructive 
c!Tcct upon tissue. Mists, vapors, and dusts of this 
compound cause small burns, and contact with 
the eyes, either in the solid or solution form, rapidly 
causes severe damage to the delicate tissue. Inges
tion either in the solid or solution form causes very 
s•·rious damage to the mucous m,·mbrnnes or other 
tiswcs with which contact is made. It can cause 
r<•rfurntion and scarring. Inhalation of the dust or 
concentrated mist can cause damage to the upper 
respiratory trnct and to lung tissue, depending upon 
the snerity of the expo!ure. Thu~. effects of in
halation may \'ary from mild irritation of the mu
cous membranes to a severe pneumonitis. It con 
,·ause un irritant dermntiti~ (Section 9). It i~ o gen
eral purpose food additive; it migrates to food 
from packaging materials (Section 10). 

Disa~tcr Hazard: Dangerous; will react with water or 
~~~am to produ.:c heat and will allaclr. living tissue. 

Couatmnensures 
Ventilation Control: Section 2. 
Treatment and Antidotes: Speed in removing this cau~

tic from contnct with the skin of one who has come 
in contact with it is imponant to avoid injury. Ro
mm·e nil cnntnminnted clothing at onc•: and If poo
sible gh•e patient a shower under deluge type of 
shower usintt plenty of water. Ir the eyes are in
voh·ed, they $hould be irrigated at once with plenty 
or warm wata for 15 minutes. Persons so injured 
should be referred to a physician. 

1\•rsonncl Protection: Section 2. 
Storage nnd llnndlin11: &ction 7. 
Shipping Regulations: Section 11. 
Regulated by CG, DOT, lATA. 
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SODIUM SILICATE AND SILICA GEL 

SODIUM SILICATE 
Generalloformallon 
Synonym: Water glass. 
Amorphous or colorless, deliquescent crystals. 
Formula: Na,O· xSiO,. 

· Hamnl Aoalysls 
Toxicity: A caustic material, irritating to skin and 

mucous membranrs. Ingestion causes Glupsct. 
A substance which mil(rates to food from packaging 

materials (Section 10). 
Counlermeasures 
Personal Hygiene: Section 2. 

SILICA * I 
General lofonnntloo 
Synonyms: silicun dioxide; sili(ic anhydlide; cristo-

balite. 
Colorless crystals. 
Formula: SiO,. 
Mol ~1: 60.W: mp: 1710"C. bp: 2230"C:; d: amorphous 

2.2, crystalline 2.6; vap. pn·s~.: 10 rnm at 1732'C. 
Hazard Analy•is 
Toxic Hazard Rnting: 

Actne loco!: Inhalation 2. 
Acute Systemic: 0. 
Chronic local: Inhalation 3. 
Chronic Systemic: Inhalation I. 

Toxicology: From the point of view uf numbf'n; of men 
exposed and cases of disJbility prouuced, silica is 
the chief cause of pulmonary dust disrase. The 
prolonged inhulation of dusts containing free silica 
may result in the devclnpm<'nl of a <lisahling pul
monacy fibrosis known as silicosis. The Commit

·ree on Pneumoconiosis of the American Public 
Health Association defines silicosis as "n disease 
due to the hreathing of air containing silica 
(SiO,), characterized by generalized fibrotic 
chan11e~ and the development of miliary nodules 
in both lungs, and clinically by shortn~ss of breath, 
decrellSed chest expansion, lessened capacity for 
work. absence of fever, increased susceptibility to 
tuberculosis (some or all of which symptoms may 
be present), and characteristic x-ray :findings." 

Silica occun; in the pure state in nature RS 

quartz.. Jt is the main constituent of sand, sand
stone. trip<>li and diutomact>ous earth, and Is pres
ent in high amounts (up to 3~%) in granite. Ex
posure to silica occurs in hard rock mining, in 
foundries, in manufacture of porcelain end pottery, 
in the spruying of vitreou~ enamels, in sandblasting, 
in granite-cutting and tombstone-making, in the 
manufacture of silica firehrick und other refrac
tories, in grinding ond polishing Ol>erations where 
natural abrasive wheeb nre used nod other occupa
tions. 

The durntion of exposure which is assoclntod 

with the development of silicosis varies widely for 
different occupation~. Thus, the average duration 
of exposure required for the devclopmenl of sili
cosis in sand-blasters is 2 to 10 years, in moulders 
and granite cutters, about 30 years, and in ·hard 
rock miners 10· to IS yean. There is, also, much 
variation in inclividual suscepti~ility, certain work
ers showing radiological evidence of the disei\Se 
yt•ars before their fellow workmen who arc simi
larly exposeu. Such susceptible individuals are for
tunately rather rare. 

The nction of silica on the lungs results in the 
produ.:tion of n diffuse, nodular fibrosis in which 
the parenchyma and the lymphatic system are in
volv..-d. This fibrosis is, to a certain extent, pro
gressive, and may continue to increase for several 
yt·ars after exposure is tcr minated. Where the pul
monary reserve is sufficiently reduced, the worker 
complains of •hortness of breath on exertion. This 
is the first anu most wmrnon symptom in cases of 
uncomplicated silicosis. If severe, it may incapaci
tate the worker for heavy, or even light, physical 
c.,ertien, nnd in extreme cases there may be short
ness of breath even while at rest. The most com
mon physical sign of silicosis is a limitation of 
expansion of the chest. There may be a dry cough, 
sometimes \'ery troublesome. The characteristic 
r<ltlin11raphic appearance is one of difTus~. discrete 
n•>dulntion, scattered throughout hoth lung fields. 
Where the disease advances, the shortness of breath 
he,·omcs worse, and the cough more productive 
and trouhlesonze. There Is no fever or other evl
rknce of systematic reaction. Further progress of 
the disease resulrs in marked fatigue, extreme 
dyspnea and cyanosis, loss of appetite, pleuritic 
pain and total incapacity to work. Jf tnberculo~is 
'"'~s not supervene. the condition may eventually 
cause denth either from cardiac failure or from 
des1n1clion of lung tissue, with resnllltnl anoxemia. 
In the later stages, the x-ray may show large con
p.lnmer ate sha.dows, due to the coale.\cenee of the 
silicotic nodules, with areas of emphysema between 
them. • 

Silica is used as a food additive permitted in the 
feed nnd drinking water of anlmals and/or for the 
lrcatrncnt of food produdng animnls. It is also 
permitted in food for human consumption (Section 
10). It is a common air contaminant 

Countrrme.uures 
Ventilation Control: Section 2. 

SII.ICA AF.ROGEL 
Generallnlonnatlon 
A finely powdered microcellular silica foam having a 

minimum silic11 content of 89.S%. 
llar.ard Analysis 
Toxicity: Unknown. A aenerol purpose food additive 

(Section I 0). See also silica. 

SILICA GEL 
General lnformalfon 
Synonrm: silicic acid (precipitated). 
White powder or lustrou~ granules. 
Formula: H,SiO,. 
Mol wt: 78.1. 
Toxicity: Slight. See silica. 

TO.TIC H.~l.~IID RAT/l'I'G CODE (For J~roll•·d dluuulnn, ••• .~orllon 9.) 

0 NONE: (a) No harm und~r an)' conditions: (b) Harmful 
only under unu•uol cunditions or overwhclmlna dosa11e. 

1 SUGHT: Cuu•es n:odily rcvcrsi"le changes which dis-
appear after end of expo•ur~. ' 

2 MODERATE: May Involve bllth incversibl~ and revers-

lhl< chnn~es nut ~vere enough lo cau~ dralh or perma
nenl injury. 
IIIG fl: Mny cau~ dcalh or pern1nnent InJury after very 
•hon oxposu~ to s01all quantities. 

U UNKNOWN: No information on humnn• con•lde~d 
valid by authors. 
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~ 0 L)Q\Itd or Solid In-tUn I ChGreclerlttlct: s,,,~,. 

~.10 Odof~cl: ·"'''1"-'l:in,·fll 

6. FIRE HAZARDS 
€.1 flash Polnl: ,-..:,t tl.rllllu.•l•k 

6' flamm•ble Llnlllsln Air: :"'·" ll.ot~ull.rhlr 
6 J Fire E.-Ungulahlng Agenta: ,...,.,., ro.·•tinn:t 

fi .o1 Fire E•llngulahlng Agenll Not to be Uaad: 
:-.,,,,,,,.,,, .. ,·ut 

St~lj"'''''"""' 

L.6 Behavior In Flro: s .. , l''"'""'·r.t 
6 7 lgnlllon Tomp•raluro: ;-,; .. , fl_,,,ll, 11•1•· 

6.8 Elcteltlcal H•zord: :\ "' l'rll •no·nt 

I. IUHR POLLUIIO" 

] .1..~0 ppm/'Uo hr 1 nl•~><lu•l·• li~h/ Jl.,n/ 
fa·,h ¥11.1\cr 

8.2 Wat.,-towf To•kity: IJ..I~ ""' .n.nl.ohh.: 
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7. CHEMICAL REACTIVITY 

1 1 Ao1cllvllr with W•ter: :-.; .. "·" ';,'" 
7 .'2 Re•cll•llr wllh Common M•terlel1: 

:0... .. n·.•~lh>il 

7 J Bloblllly During Tran~rl: ~., ohk 

1 4 Neurrallrlng Ag..,le for Ac:lch •nd 
ClusUct: :"nl pnlitll"lll 

i 5 Polymarl1allon: ~··• p~·rllo~·n1 

9. SELECTlD MANUFACTURERS 
lh.n•lufloJSh..lilll•l\1. f !ICIIok.!lt",, 

ltfl():"'l.l('\:fiur,\•o: 
("k~·.,.t .• nt.l. (lh•~· u; .~ 

1: I. tluf'unl de :-.:o:rt,.ttH•Iol. (',. lnl 
lntlu•ln.ii.Jnd Ar•H.II•"IIII\".11' U,·rt 
\\ilmin,:lnn.llot"l I'I."'<J' 

.1. 1111il.uJclphi.J ()u.ult ( ,, 
Po.~hlil· l.r=dJIIcr Rid~ 
Phil.ulclphi;,, I'·• I'II'V· 

7 6 tnhtbllor ot Potymerlullon·. :.;. ·• r(" ,,,., 11 10. SHIPPING INfORMATION 

II. HAZARD ASS£SSM[IIT COD£ 
1 ~ ... ~ ,...,.,!1 ....... ,. . ..,, "•' •Jt"'"'''· t:n ·~• 1, 

.\.1' 
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12. HAZARD CLASSIFICATIONS 

1(1 1 GredftOI PurHr: ·' -..dc •;mel) "' 
,,.,,fc,. 11\Jti\hoJdlo•i lf•L"Uih"CIIII.illl'lfl 

nl ''"'""" ""' .ol ~ :n ... JICI. in 'flClolic 
Y'·'''')· ,or11l1n ''" •••If) 

10 '} 8tor.,ge Tempeulure: 1\mh•cnl 

10 3 ln.rt Atrno&phere: No IC'1p..tir('menl 

10 4 Yenflrig: f)[llen 

IJ. PHYSICAL AIID CH£UICAL PROPERTIES 
tJ.r PtJ,.tc:alllll••• n•c 4tnd 1.-tm: l.•-1ui.J 
13.2 Mofoculer W .. gt'lt N1•l •ppbc .. t-olc-

13 3 Bollfng Point ell elm: o .. ,.,mr-.. c• 
IJ4 ,,~Polnl: ~ ... ,~:tlonrnl 

13 ~~ Crftlc.t Tentpereturt: .... ul (le•ll!lcnt 

I 3.6 CrHk:.M Pr"1ut1: s .. , ~rl•ncnL 
13.7 lpec.Hk:: Orlwllr: I I I l.d !I}"'< tl•o.juodl 

') 

12.~ NA9 H•zard Riling for Bul• WidOf 
Tr•naporl•tlon: !':·•• li•Lt:•l 

13 e Llquldlurfec•T•n•lon: 1"111 pcr1111Cfll r;; 

12.3 NFPA H•terd Clehlftclllone: ;-...,, .,,,, ,1 

I.'UJ Uqutcf.Wolet' lnterfKIII Tonelon: 
~·•tr<:ll•nrnl 

rJ 10 V.,or (Gas, Speclnc ar .. lty: 
f'\o;ulf"'rlincnl 

13. 11 Reno of Dpec:tftc H•••• ol Vapor {G•aJ: 
Nul ('tniucnl 

1J 12 lelernl H .. t of VaporL••Hon: 
:"oinl f"'.lltftt"nl 

13.13 He.-tofCombu.Uon: ""''"'nmcnl 
1~1 14 HHtofDeeompoelllon: :"'uL l"""'t•ncnl 

13.15 H ... ofSolutlon: 1•"•1.•-~tllllufll"o 
• - lfll•;d/tf n -II~..( Ill' J/1.!1' 

13.16 Ho.t of Polrmert•aUon: :"oiut '"''••ncnL 
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SULFUR 
/ 

SULFUR 
Galcral larormalloa 
Synonyms: brimstone; flowers of sulfur; sulfur flour. 
Rhombic, yellow crystals or yellow powder. 
Formula: S,. 
Mol wt: 2~6.48, mp: 119•c. hp: 444.6"C, fluh p.: 4os•F 

(C.C.), d: 2.07; d liquid: 1.1!03, nutoign. temp.: 
450"F, vap. press.: I mm at 183.8"C. 

Hazard Analysis 
Toxicity: Very low. See nuisance dusl~. A fungkide. 

Chronic inhalation can cause irritation of mucous 
membranes. 

Radiation Hazard: For permissible levels, see Section 5, 
Table ~. Artificial isotope '"S. T~ ~ 88d. D.:cays 
to stable "CI via {3's of 0.17 MeV. 

Fire Hazard: Slight, when exposed to heat or llnme, 
or by chemical reaction with oxidizers. 

Spontaneous Heating: No. 
Explosion Hazard: Moderate, in the form of dust, when 

exposed to flame. 
Disaster Hazard: Dangerous; when heated it burns and 

emits highly toxic fumes of SO,; can renct with oxi
dizing materials. 

CouotermeDSures 
Personal Hygiene: Section 2. 
To Fi11ht Fire: Water or special mixtures of dry chcm

icnl (Section 7). 
Storage and Handling: Section 7. 
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VANADIUM PENTOXIDE 

VANADllll\1 Pt:NTOXIDE * 
(dorral Jnfonnalloo 
Yellow to red crystalline powder. 
Formula: V,v,. 
Mol ~·t: 181.90, mp: 690'C, bp: decomposes at 17SO'C, 

d: D37 nt IS'C. 
HaZIIrd Aoelysls 
To~icity: St·e vanadium compounds. 

VANAI>JUM COMPOliNDS * 
&~DI'd AnsJ:rsu 
Toxicity: Variable. Vanadium compounds net chiefly as 

irritants to the conjuncti•·ae and respiratory truct. 
Prolonged cllposures may lead to pulmonary in
volvement. There is still some controversy ns to 
the effe.::t5 of indusirial exposure on other systems 
of the body. Responses arc acute, never chronic. 

The first report of vanadium poisoning in humans 
described ruther widespread systemic effects, con· 
sisting of polycythemia, followed by red blood cell 
destna:tion nnd anemia, loss of appetite, pallor 
and emaciation, albuminuria 11nd hematuria, gastro
intestinal disorders, nen·ous complainl.5 and couRh, 
sometime~ l>Cverc crwuj!h to cause hemoptysis. 
More recent reports describe symptoms which, for 
the most part, are restricred to the conjunctivae 
and respiratory system, no evidence being found 
of disturbances of the gastrointestinal tract, kid
neys, blood or central nervous sy~tem. Though cer
tain workers believe that it is only the pento~idc 
which is harmful, other investigators have found 
that patronite dust (chiefly vanadium sulfide) is 
quite toxic to animal.\, causing acute pulnrounry 
edema. The fumes are highly toxic. 

Symptoms and si1ms of poisoning arc pallor, 
grcenbh·black discoloration of the tOnj:uc, par· 
onymal cough, conjunctivitis, dyspnea and pain 
in the chest, bronchitis, rale nnd rhonchi, broncho
spasm, tremor of the fingers and arms, radio
graphic reticulation. See also specific compounds. 

Tirese are common air contaminants. 
Countermra&ure• 
Ventilation Control: Section 2. 
Personal Hygiene: Section 2. 
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::lNC OXIDE * 

·eenenalloformatlon 

ZINC OXIDE 

Synonyms: zincite; chinese white; zinc white; flowen of 
zinc. 

White or yellowish powder. 
Formula: ZnO. 
Mol wt: 8t.J8. mr: > 1800"C. ll: S.47. 
Hazard Aall.lysls 
Toxicity: A seed disinfectant. See zinc compounds. A 

fungicide. A trace mineral added to animal feeds. 
Also a dietary supplement food additive (Section 
10). 

ZII'\C COMPOlJNOS * 
Hazard Analyst. 
Toxicity: VIITiable, generally of low to~icity. 
Toxicology: Zinc is not inherently a toxk clement. How

ever, when heated, it evolves a fume of zinc oxide 
which, when inhaled fresh, can cause a disease 
known as "brass founders' ague," or "brass chills." 
It i& possible for people to become immune to it. 
However, this immunity can be broken by cessation 
of exposure of only a few days. Zinc oxide dll~t 
which is not freshly formed is virtually innocuous. 
There is no cumulati1·e dTect to the inhalation of 
zinc fumes. Fawlities, however have resulted from 
lung damage c3used by the inhalation of high con
centrations of zinc chloride fumes. Soluble salts of 
zinc have a hnrsh metallic taste; small doses cnn 
cause nyu~ea nnd vomitin~~o while lurgl'r doses cnu~c 
violent vomiting and purgin11. So far as can be 
determined, the continued administration of zinc 
salts in small doses has no r.ffect in mn.n except 
those of disordered digestion nnd ·constipation. Ex
posure to zinc .:hloride fnmtcs can cuuse damage to 
the mucous membrane of the nasopharny~ and 
respiratory tract tmd give rise to a pale arny cy~
nosis. Wor kcrs in zinc refining have been rc(>IJTtcd 
:~s suffering from a variety of non-specific intestinal, 
1espiratory und nervous ~ympt1•ms. Ulceration of 
the nasal septum and eczematous dermatosis nrc 
also reported. 

It has been stated that zinc oxide dust can block 
the ducts of the sebaceous glands and give rise to 
11 papular, pustular eczemu in men engaged in pack
ing this compound into barrels. Sensitivity to zinc 
oxide .in mnn is extremely rare. Zinc chloride, be
cause of its caustic action, can cause ulceration of 
the fingers, hands and forearms of those who usc 
it as a flux in soldering. TI1is condition has even 
been observed in men who handle railway ties 
which have been impregnated with this material. 
It is the opinion of some wh•' work "ith it that it 
Is carcinogenic. 

A common air contaminant. 
Countenneasuren 
Treatment and Antidotes: Personnel e~posed to zinc 

chloride fumes should immediately wash the area 
of contact with copious quantities of warm water 
and soap. Remo,·e all contaminated clothing at 
once and if the area of contact is large, subject 
pntient to a deluge-type of shower as quickly as 
possible. If the eyes are involved in exposure ro 1inc 
chloride fumes, they should be irrigated for at 
least 15 minutes with warm water. 

Ventilation Control: Section 2. 
Personal Hygiene: Section 2. 
Storage and Handling: Section 7. 




